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HE fludy of ANATOMY as tt leads to the know- 
- Tedge of nature and the art of healing; needs not 
many tedious defcriptions nor minute diffections; what 
2s moft worth knowing is fooneft learn'a, and leaft 
the Jfubjeét of a: Putts. while dividing and defcribing 
the parts, more than the knowledge of their ufes re- 
quires, perplexes the learner, ia makes the ference 
tedious, dry, and difficult, 

- THIS edition is a tenth part larger ea the for- 
mer, not encreafed by defcriptions but by obfervations 
upon the ufes and mechant/in of the parts, with ope- 
rations and cafes in _furgery. 

THE plates are more in number, larger, better 
defi def gned, and better executed than thofe which were 
in the former editions, which bas unavoidably enhanced 
the price of this. 

THE Srontifpiece reprefonts the flory of HrPPo- 
CRATES going to cure DEMOCRATES of madne/;, 
but finding bim diffecting, to difcover the feat of the 
Bile, he pronounced him the wifeft man in Abdera. 

\ THE print in the title page reprefents a perfon 
draccing in a Camera obfcura, fuch a one as was 
wfed 1 in this wrk. , 
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H1s edition having rendered the former editions of 
little ufe, and the additions being not fit tobe prints 
ed alone, I have taken care that the purchafers of the 
former editions may change their books fer the V“ edi, 
tion on great paper at fourteen fhillings.a book in fheets, 
which is four fhillings,lefs than the price at fhops.. Of 
thefe there are but two huhdred and: fifty printed,’ and 
are ealPd the V™ edition for diftinGtion fake... A VI 
edition on fmall paper will be publifhed as‘foon as. thefe 
are difpofed of, and exchariges for thenr will -beallow’d 
at five fhillingsand fixpence in fheets whichis,three and 
fixpence lefs than the price at fhops. . Thefe exchanges 
will be made at Mr. Cooks, Book-binder at the Bidle 
in Fetter-lane, where they may be had unbound or bound 
in the beft manner. 

Some years fince, Ideliver’d to fubfcribers, my O/fteo- 
graphy, in large folio, confifting of 56 copper-plates, with 
the bones.as large as the life: The book is divided into 
ten chapters, each of which is adorned-with a frontift 

iecé, head-piece and tailpicée, and a: beautiful initial 
baie The fubfcription books were deliver’d at four 
uineas each, witha promife.that no book flrould be fold 
for lefs than fix afterwards...'There were twa hundred 
and three remaining after the fub{cribers had their books, 
fourfcore and three of which I have cut to pieces: ‘The 
‘rr frontifpieces to the chapters, and the 1a-head-pieées, 
‘which are fceletons of brutes, being taken. ‘from the 
Spooks which were cut to pieces, will be immediately 
‘fold at ten fhillings.: And the prints of-the human bones, 
-being 56 large folie plates, will-be fold for thirty fhil- 
lings a fet. Thefe prints, which will be proper orna- 
ments for a furgery, may be had at Mr. Cook’s Book- 
binder at the Bible in Fetter-lane. In a fhort time I in- 
tend to break all the plates, which will fufficiently fe- 
cure my promife to the fubfcribers, and then the 
“remaining books will be expos’d to fale. 
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ANATOMY 
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“Enitian Body. 


The General Ws yea 


T is a received opinion, that an animal body is 

| a compages of vefiels, varioufly difpofed, to 
form parts of different figures, for different 
ufes. The ancients fuppofed, that the heart and 
brain were firft formed, and that the other parts 
proceeded from them, and that the membranes © 
were derived from the dura mater, or pia mater 
of the brain. They diftinguifhed all the parts 
into fpermatic and fanguineous; the former of 
Which they derived from the brain, and the lat- 
ter from the heart; and frequently engaged in 
difputes about the derivation of parts; with many 
other things of the like nature, confequences of 
their hypothefis, But the moderns, by the affift- 
A ance 


2 GENERAL INTRODUCTION. 


ance of glaffes having made more accurate obfer- 
vations, conclude, that all the parts exift in minia- 
ture, from the firft formation of the fcetus; and 
that their increafe is only the extenfion and thick- 
ning of their veffels, and that no part owes its ex- 
iftence to another. ‘Thus much I thought neceffary 
to. premife, that the reader might fee for what 
reafon no notice is taken in this treatife of fome 
diftintions and divifions of parts, ufed by ancient 
anatomifts, and thofe who have copied after them. 

THe conftituent parts of the animal body, are, 
fibres, membranes, arteries, veins, lympheduéts, 
nerves, glands, excretory vefiels, mufcles, tendons, 
ligaments, cartilages, and bones; to thefe may be 
added the hair and nails. > 

Fisres, as they appear to the naked eye, are 
fimple threads of the minuteft blood veflels or 
nerves, or both. 

MEMBRANES are compages of fibres, expanded 
to cover, or line any other part. 

ARTERIES are tubes that arife from the ven- 
tricles of the heart, and thence dividing into bran- 
ches, diftribute the blood to every part of the body. 
- VEINS are tubes to collect and return the blood 
from the extremities of the arteries to the heart. 

LymMpu#puctTs are fine pellucid tubes to 
carry lymph from all parts, efpecially the glands, 
which they difcharge into the larger veins, and in- 
to the vafa la¢tea. 

Nerves are fafciculi of cylindrical fibres, which 

arife 


GENERAL INTRODUCTION. 3 


arife from the medulla oblongata of the brain, and 
the medulla fpinalis, and terminate in all the fen- 
fitive parts. ‘Mey. are the immediate organs of fen- 
fation. 

A GLanp fecretory, is compofed of-an artery, 
vein, lymphatic, excretory duct, and nerve. ‘The 
ufe of glands is to fecrete fluids from’ the blood for 
diverfe ufes. 

Excretory VEssELs are either tubes from 
glands to convey the fecreted fluids to their refpe- 
Gtive places; or vefiels from the {mall guts, to carry 
the chyle to the blood vefiels ; thefe laft are call’d 
vafa lactea. ) 

Muscves are diftiné portions of flefh, which, 
by contracting, perform the motions of the body. 

Trenpons are the fame fibres of which the 
mufcles are compofed ; but more clofely connected, 
that they may poflefs lefs {pace in a limb, and 
be inferted in lefs room into a bone. 

LIGAMENTs are ftrong membranes, or bodies 
of fibres clofely united, either to bind down the 
tendons, or give origin to the mufcles, or tie toge- 
ther fuch bones as have motion. 

CarTrivLaGes are hard, elaftic bodies, fmooth 
and infenfible: ‘Their ufe is to cover the ends of 
the bones that have motion, to prevent their attri- 
tion, &c. 

Bones are firm parts to fuftain, and give ‘ihe 


to the body, &c. 
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INTRODUCTION 
TO THE BONES. 


or HE ufe of the bones is to give fhape and 
firmnefs to the body, to be levers for the 
mufcles to act upon, and to defend thofe 
parts from external injuries that are of greateft con- 
fequence:to be preferved ; as the brain, {pinal mar- 
row, heart, &c.. Their fibres when firft formed, 
like the fhells and ftones of fruits, are very {oft, 
until by the addition of a matter, which is fecteted 
into them, they grow by degrees to the hardnefs 
of acartilage, and then perfect bone: But this 
change is neither made in a very fhort time, nor 
begun in all the parts of the fame bone at once. 
Flat bones, that have their fibres directed to all fides, 
begin to offify in or near a middle point; but the 
cylindrical bones, and all others whofe fibres are 
hearly parallel, begin about the middle of each fi- 
bre, and thence fhoot forth to their extremities ; 
not always in continued lines, but frequently begin- 
ing new Offifications, which foon join the former ; 
and by the continual addition of this offifying mat- 
ter, the bones increafe till their hardnefs ‘refifts a 
farther extenfion ; and their hardnefS always increa- 
fing while they are growing, the increafe of their 
growth becomes flower and flower, until they ceafe 

to 
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to grow at all. In old and confumptive perfons, and 
fometimes in difeafed or wounded limbs, they de- 
creafe as well as ‘the flefhy parts, though not fo faft, 
becaufe of their hardnefs. Sometimes the offifying 
matter flows out of the bones, and fortis bony ex- 
ctefcencies ; and frequently in very old men it fixes 
on the arteries, and makes them grow bony; and 
when this happens to a degree, the arterics lofe 
their power to propel the blood, until the extreme 
parts mortify. And though the cartilages and arte- 
ties are moft fubject to thefe changes, yet no part 
is fecure from them; for I have feen a large part 
of the mufcular fibres of the heart itfelf perfectly 
offified. I have known one inftance of a deficien- 
cy of this offifying miatter, in the lower jaw of an 
adult body ; where all that part on one fide, which 
is beyond the teeth, was of a fubftance between 
that of a cartilage and a ligament. In children that 
have died of the rickets, I have found the nodes on 
the bones foft, fpongy, and bloody, and in one 
fubject feveral of them as limber as leather, and the 
periofteum in fome places many times its natural 
thicknefs; but the cartilages and cartilaginous epi- 
phyfes had no apparent alteration in their texture, 
though fome were {welled to more than twice their 
natural diameters. 

Every cylindrical bone has a large middle 
cavity, which contains an oily marrow, and a 
sreat number of leffer cells towards their extre- 


mities, which contain a bloody marrow. The 
bloody 
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bloody marrow is alfo found in all fpongy cells of 
bones. The ufe of the firft kind of marrow, 
I imagine, is to often, and render lef brittle, the 
harder fibres of bones near which it is feated; 
and that the other marrow is of the fame ufe 
to the lefs compact fibres, which the more oily 
marrow might have made too foft; and that for 
this reafon, there is lef§ of the oily marrow, and 
more of the bloody in young bones than in old 
ones.. Every one of thefe cells is lined with a fine 
membrane, and the marrow in the larger cells is 
alfo contained in thin membranous veficles; in 
which membranes the vefiels are fpread, which en- 
ter obliquely, about the middle of the cylindrical 
bones, from fome of whofe branches the marrow 
is fecreted, while others of them enter the internal 
fubftance of the bones for their nourifhment ; and 
the reafon why they enter obliquely is, that they 
may not weaken the bones by dividing too many 
fibres in the fame place. If the bones had been 
formed of the fame quantity of matter without any. 
cavities, they would, if they were ftreight, be able 
to fuftain the fame weight : But being made hollow, 
their ftrength to refift breaking tranfverfly is en- 
creafed as much as their diameters are encreafed, 
without encreafing their weights; which mechanifm 
being yet more convenient for birds, the bones of 
their wings, and for the fame reafon their quills, 
have very large cavities. But the bones in the legs 
of all animals are more folid, being formed to fup- 


port 
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port weight ; and mens bodies being fupported by 
two limbs, the bones of thofe limbs are therefore 
made more folid than thofe of quadrupeds. « In- 
feéts and moft of the fmalleft animals, have thells 
inftead of bones, like lobfters, which ferve them alfo 
for defence; and the mufcles being inferted. into 
the fhells at a greater diftance from the center of 
motion of each joint than in animals that have 
bones, their motions are neceflarily flower, {tronger 
and more fimple. Therefore in this fort of animals, 
quicknefs of motion, where it is wanted, is procu- 
* red by a number of joints, as may be feen in the 
legs of a flea; and variety of motions by joints. 
with different directions; as may be obferved in a 
lobf{ter. In a fra€tured bone, in which the fame 
kind of matter that offified the bones at firft is 
thrown out from the broken ends of a bone, - there 
is formed a mafs of callous matter, of equal foli- 
dity with any part of the bone, and of equal or 
greater diameter, which will make the ftrength of 
the bone in that place greater than it was before ; 
which is very convenient, for bones, when broke, 
are feldom or never fet in fo good a direGtion as 
that in which they were firft formed, and _there- 
fore they would be more liable to be broke -in the 
fame place again, and would be reunited with grea- 
ter difficulty, and fometimes not at all, becaufe the 
callus being lefS vafcular than a bone, it does not 
fo eafily admit the offific matter to flow through it 
to form a new callus, 
Bones 
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Bones that are without motion, as thofe of the 
{cull, the offa innominata, &c. alfo bones with 
their epiphyfes, when they meet, prefs into each o- 
ther, and form futures, which foon difappear in 
thofe that jo, while their offific matter is foft; 
but thofe that grow harder before they meet, prefs 
more rudely into each other, and make more un- 
even futures, fome of which in the {cull endure to 
the greateft age: And fometimes while a bone is 
oflifying from its center, a diftant part begins a new 
offification and forms a diftin@ bone, which may 
happen to be of any figure. Thefe bones are often- 
eft found in the lambdoidal future, and are there 
called offa triquetra. But the ends or fides of bones 
that are intended for motion, are hindered from u- 
niting, by the cartilages which cover them; for 
when thefeacartilages are eroded, the bones very rea~ 
dily unite, and form an anchylofis, | 
THE ends of all the bones that are sctielopail 
for very manifeft motions, or that are not placed 
againft other bones, are tipped with epiphyfes, or 
additional bones; which in fome meafure deter- 
mine their growth and figure; for if they had no- 
thing to give bounds to them, they would fhoot 
out like the callus from the broken ends of a bone 
that is ill fet, and grow as ragged.as the edges of 
bones which are joined by futures; and fometimes 
epiphyfes are made ufe of to raife proceflés upon 
bones for the infertions of mufcles, as the trochan- 
ters of the thigh bones, where it would weaken 
the 
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the bones too much to have procefles raifed out of 
their fubftance. 

Tue fibres of bones, for ought that we.can dif- 
cover from experiments or microfcopical obfervati- 
ons, appear to be conneéted to each other by the 
fame means that the parts of a fibre are connetted, 
that is, by the ftrong attraCtion which belongs to 
particles of matter in contaét: but this cohefion of 
fibre to fibre is not equal to that in the parts of a 
- fibre, though very nearly. Indeed, if it was, a 
bone would not be a ftruCture of fibres, but one 
uniform mafs, like that of any pure metal, the co- 
hefion of the parts of which are every way alike. 
Nor are the parts of bones difpofed into vifible la- 
melle, ftratum fuper ftratum, as many have pain- , 
ted; for though young bones may in fome places 
be fplit into lamella, yet they not only appear one 
folid uniform mafs to the naked eye, but even with 
a microfcope, till we come to their inner fpongy 
texture, which alfo appears uniform. Their tex- 
ture, when firft formed, is every where loofe and 
fpongy; but as they increafe, they becomie in ma- 
ny places very compact and. denfe, which refults in 
great meafure from the preffure of the bellies of 
the. mufcles, and other incumbent parts; as ap- 
pears from the impreffions they make on the fur- 
faces of the bones, and the rough fpines that rife 
on the bones in the interftices of the mufcles, which 
are very remarkable in men who have been bred 
up in hard labour. In thofe parts of the flat bones 
| B that 
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that receive but little preffure, the outer lamine on~ 
ly become compact and denfé, while the middle — 
part remains fpongy; bat where the preffure is 
greater, as on the {capula, and the middle of the 
ilium, they become in an adult, one denfe body or 
table, and are ufually thinner in thofe places than 
in a child before it is born. The cylindrical ot 
round bones, being prefled moft in their middles, 
become there very hard and ftrong, while their ex- 
tremities remain {pongy, and lng into large heads, 
which make ftronger joints, and give more room 
for the origins and infertions of the mutcles; ‘and 
increafe the power of the mufcles, by removing — 
their axis farther from the center of motion of way 
joint they move, 

Att the bones, except fo much of the teeth as 
are. out of the fockets, and thofe parts of other 
bones, which are covered with cartilages, or where 
mufcles or ligaments arife or are inferted, are co- 
yered with a fine membrane, which upon. the {cull 
is called pericranium, elfewhere periofteum. It 
ferves for the mufcles to flide eafy upon, and to 
hinder them from being lacerated by the roughnefs 
‘and hardnefs of the bones. It is every where full of 
{mall blood veffels, which enter the bones for their 
nourifhment; but the internal fubftance of the lar- 
ger bones is nourifhed by the veflels, which enter 
obliquely through their middles, as has been before 
pbferved, 
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CHAPTER I. 


Sutures and bones of the cramum. 


SUTURE is made by the mutual indenta- 

tion of one bone with another. ‘Thofe which 
have proper names are here defcribed ; thofe which 
have not, derive their names from the bones they 
farround, and are known by them. 

SuTURA CORONAL IS runsacrof the feull, from 
one upper edge of the {phenoidal bone to the other, 
and joins the parietal bones to the frontal. 

SuTURA SAGITT ALIS joins the parietal bones ; 
begins at the os occipitis, and is continued to the 
os frontis, in children down to the nofe; the os 
frontis in them being two bones, and fometimes {fo 
in adult bodies. 

SUTURA LAMBDOIDALIS joins the back part 
of the offa bregmatis, or parietal bones, to the upper 
part of the occipital: In this future are frequently 
obferved {mall bones called offa triquetra, and fome~ 
times in other futures. 

SUTURA SQUAMOSA is made by the upper 
part of the temporal and {phenoidal bones wrapping 
over the lower edges of the parietal bones. 

SUTURA TRANSVERSALIS runs acrofs the 
face, through the bottoms of the orbits of the eyes ; 
it joins the lower edge of the frontal bone to the 
os fphenoides, maxilla fuperioris, offa nafi, ungues, 
plana, palati, and jugalia, or malarum. 

B2 THE 
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‘THE {cull being divided into many bones, isnei- 
ther fo fubject to fraétures, nor to have fractures {0 
far extended, as it would have been were it com- 
pofed of one bone only, This ftructure is alfo con- 
venient for the offification of the bones, as has been 
already fhewn, and for the birth; becaufe thefe 
bones not being perfect at that time, may be pref- 
fed together and make the head lefs. 

TEN of the bones of the head compofe the cra- 
nium, to contain the brain and defend it from ex- 
ternal injuries, 

Ossa PARIETALIA Of BREGMATIS are two 
large bones which compofe the fuperior and lateral 
parts of the fcull; on the infide they are remarka- 
bly imprinted by the arteries of the dura mater, 

Os FRONT Is makes the upper and fore part of the 
cranium ; its lower parts compofe the upper parts 
of the orbits of the eyes, where on its infides are 
imprefied the volyuli of the brain, which uneven- 
nefles help to keep that part of the brain {teddy. 
In its middle above the os ethmoides ufually arifes 
a thin f{pine, which {trengthens that part of the 
bone, it being otherwife weak from its flatnef%. In 
fome {culls this {pine is wanting ; but then the bone 
is ufually thicker in that place, and from its mid- 
dle, externally, goes a pracefs which {upports the 
bones of the nofe, Immediately above the os eth- 
mojdes in this bone is a {mall blind hole, through 
which runs a vein into the beginning of the longi- . 
tudinal finug of the dura mater; and on the upper 

: edge 
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edge of each orbit, a {mall perforation, or a notch, 
through which nerves and an artery pafs fecure to 
the forehead ; it has alfo a {mall hole in each orbit, 
near the os planum, through which paffes a branch 
of the fifth pair of nerves. In the fubftance of this 
bone near the nofe are two, three, four, and fome- 
times five finufes, which open into the nofe; they 
differ very much in different perfons, and are very 
rarely found in children, Thefe finufes, and the 
{pine in this bone, make it very dangerous, if not 
impracticable, to apply a trephine on the middle 
and lower part of the forehead. 

Os ETHMOIDES Or CRIBRIFORME is a {inall 
bone about two inches in circumference, feated in 
the anterior part of the bafis of the fcull, being al- 
moft furrounded by the laft defcribed bone. It is 
full of holes like a fieve, through which, it is faid, 
the olfactory nerves pafs, which I could never difco- 
ver, In its middle arifes a large procefs named chri- 
- fta galli: And oppofite to this a thin one which in 
part divides the nofe. The greater part of the la- 
minz fpongiofe in the nofe belong to this bone. 

Os SPHENOIDES is of a very irregular figure ; it 
is feated in the middle of the bafis of the fcull, boun- 
ded by the os frontis, ethmoides, vomer, occipitis, 
maxillz fuperioris, offa parietalia, palati, malarum, 
temporum, and petrofa, which are parts of the 
former bones. — In its infide next the brain is a ca- 
vity named fella turcica, which is bounded by four 
procefies called clinoides; under the two foremoft 

of 
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of which pafs the internal carotid arteries, and from 
their outfides are continued two thin long proceffes 
upon that part of the frontal bone, which feparates 
the anterior lobes ef the brain from the pofterior ; 


oppofite to the fella turcica is a procefs which makes — 


part of the feptum narium. On the outfide of the 
fcull adjoining to the upper jaw, are two proceffes — 
‘of this bone on each fide, named pterygoides, from 
which arife one on each fide near the palate, which 
Shave no name. Over thefe pais the tendons of the 
pterygoftaphylini extern: mutcles ; and nearer to- 
wards the occiput, between thefe and the {ftyloid 
procefles of the offa petrofa, arife two more {mall 
rugged procefies; and under the fella turcica, in 
this bone, is a finus or two, for the moft part, in 
adults, but in children only fuch a fpongy fubftance 
as is {een in the ends of fome of the bones. Dr, 
Nicuots obferves this finus belongs properly to 
the os ethmoides. At the infide of the bafis of the 
two anterior clinoid procefles are two round holes, 
which are the firft foramina of the feull; through 
thefe the optic nerves pafs; almoft under thefe, to- — 
wards the fides of the fcull, are two irregular flits, 
‘named foramina lacera, or the fecond foramina of 
.the feull, through which pafs nerves and blood vef- 
fels into the orbits of the eyes; and under thefe, 
‘towards the occiput are two round holes, which are 
‘the third foramina, through which pafs nerves to 
‘the face; about half an inch nearer the occiput are 
twe more of an oval figure, which are the fourth 

fora- 
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foramina, through which pafs the largeft branches 
of the fifth pair of nerves; and a ftraw’s breadth 
farther two very fimall ones called the fifth fora- 
mina, through which thofe branches of the carotid 
atteries enter that are beftowed upon the dura ma- 
ter. Between this laft defctibed bone and the offa 
petrofa are two large rough holes, in which I have 
feen large veins; and from thefe holes, through 
part of the os fphenoides, under the pterygoid pro- 
cefles, are fmall holes, through which pals arteries 
to the back part of the nofe. , 

Ossa TEMPORUM are fituated below the parie- 
tal bones, at the middle and lower parts of the fides © 
of the fcull; they have each at their back parts one 
large fpongy proceds called mammuillaris, or maftoi- 
deus, and from the lower and middle parts of each 
a procefs which joins the offa malarum, named ju- 
galis or zygomaticus. 

Oss& PETROSA lie between the former bones 
and the occipital bones, or are truly portions of the 
former bones, being never found feparate in adult 
bodies. ‘They have each on their outfides one long 
flender procefs called ftylifermis, and, near the fide 
of this procef$ a foramen, which runs obliquely 
forwards into the fcull, through which the carotid. 
arteries pafs to the brain ; thefe are the fixth fora- . 
mina, and one foramen in the infide of the fcull 
Jeading to.the organs of hearing, which are the fe- 
venth foramina. The ridge on the upper parts of 
each of thefe bones helps to keep the brain fleddy, 

and ° 
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and are {trong fupports to the thin and flat parts of 
the {cull, which elfé would be exceeding weak. 
What remains of this bone belongs properly to-a 
difcourfe on the organs of hearing. . 

BeTweeEn the laft defcribed Hories and the fol 
lowing bone, are two large holes, which are the 
eighth foramina.. Through thefe holes pafs the 
eighth pair of nerves and lateral finufes; fometimes 
they are two on each fide, one for the nerve and 
one for the finus. To thefe-we may add another 
very {mall one on each fide, through which pafs 
the portiones dure of the auditory nerves; and 
fometimes there is another for an artery. 

Os occipiTis makes all the back part of the 
fcull: It is bounded by the fphenoidal, temporal, 
petrofal, and parietal bones; it has two {mall apo- 
phyfes, by which it is articulated to the {pine ; near 
thofe apophyfes are two {mall foramina, which are 
the ninth of the fcull ; through thefe pafs the ninth 
pair of nerves ;, and between thefe is the great or 
tenth foramen, through which the medulla oblon- 
gata defcends into the {pine, the cervical arteries en- . 
ter, and the cervical veins pafs out. In the infide 
of this bone is a crucial {pine impreffed by the lon4 
gitudinal and lateral finufes; and on the outfide 
oppofite to the middle of this fpine, in fome bo- 
dies, is an apophyfis, and from that down to the 
great foramen a finall thin fpine. The fpines in 
this bone are of the fame ufe with thofe in the os 
frontis, Sc. viz, to ftrengthen it. The thinner 

parts 
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parts of this bone are alfo defended by the mufcles 
that cover them ; which provifion is very neceflary, 
becaufe we can leaft defend this part, and blows 
here are of worfe confequence than on any other 
part of the feull, becaufe wounds in the cerebellum, 
which is underneath, are mortal. There are: in 
moft fculls a foramen behind each apophyfis of the 
occipital bone; through which pafs finufes from 
the lateral finufes to the external cervical: veins: 
By means of thefe communications, as in all other 
communications of the finufes, the blood paffes 
from thofé that happen to be furcharged by any po- 
{ture of the head, into thofe that from the fame - 
pofture would have been almoft empty. Such 
feulls as want thefe foramina have two finufes for 
the fame purpofe, 


CiivA. P A-BR Aly 
Of the bones of the face, &e. 


SSA nAst make the upper part of the nofe ; 

they form that kind of arch which is fitteft 

to fuftain fuch injuries as the nofe is moft sity 
fed to. | 
Ossa MALARUM. Thefe bones éonipbit the 
anterior, lower and outer parts of the orbits of the 
Cys ; they have each a fhort procefs, which, ipro- 
cefies join the proceflus jugales -of ‘the temporal 
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bones, and forin’ arches which have been called offa 
jugalia, © > : tO es 
Ossa unGuss are feated imrhediately below the 
os-frontis towards the nofe in the orbits of the eyes 5 
whofe anterior and inner parts they help to com- 
pofe;.and between ‘each of them and the upper 
jaw isa foramen as large as a goofe quill, into which 
the punéta lacrymalia lead, to carry off any {uper- 
fluous moifture from the eyes into the nofe. 
-Ossa PLANA are feated immediately beyond the 
foregoing bones, in the orbits of the eyes, and are 
near thrice as big. ‘They are rather {mooth furfaces 
of the os {pongiofum, than diftin& bones, and ate 
very often imperfect. 7 ORY 
..MAXILLA SUPERIOR is always defcribed fingle, 
though it is manifeftly divided by a future which 
is {carce ever obliterated; it has two procefies, 
which join-the os frontis, and make part of ‘the 
nofe, and another, which joins to the cartilage of 
_ the feptum nafi, Its upper and outward parts make 
the lower parts of the orbits of the eyes; its lower 
fide, all that part of the face under the cheeks, eyes, 
and nofe tothe mouth, and two thirds of the roof of 
the mouth. A little. below the orbits of the eyes, 
in this bone, are two holes, and behind the dehtes 
incifores one more, which divides into two, as it 
opens into the nofé, on each fide the: feptum nafi. 
Between the pofterior grinding-tecth and the orbits 
of the eyes are two great finufes, called antra ma+ 
xille fuperioris,- which open into. the-upper part of 
tie ~ the 
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the nofe.. And in the lower edge of this jaw are 
the alveoli, or Sig ta for the teeth. Part of the 
fides of thefe cavities, that lie next the nofe, are 
only membranes which make the cavities like dram, 
perhaps to give a grave found to-the voied when w 
let .part of it through the. nofe ; but a 88 not 
needing fuch variety of founds, have thee © caviti ics 
openjto the nofe, and filled with melises» Ww hich 
are covered with membranes, in which the olfa- 
Gtory-nerves terminate, for a more exquifite fenfe 
of felling than: is neceflary, for. men... Impofthu- 
mations fometimes happen in thefe cavities: The 
figns of this difeafeare great pain about. the part, 
matter in the nofe on the fide difeafed, ftinking 
breath and rotten teeth. Mr. Cowper firft, de- 
fcribed this cafe, and the cure ; which is performed 
by drawing out the laft tooth but one, or two, of 
more if rotten; and through. their fockets making 
a perforation into the antrum; or if drawing.a tooth 
makes a perforation, which fometimes happens, and 
perhaps gave the firft hint of this cure, then that 
opening muft be enlarged, if it is not fufficient, to 
difcharge the matter. | 

_ OssA PALATI are two fmall bones that make 
the back part of the roof of the mouth, and a {mall 
part of the bottom of each orbit, Between the off 
palati and os maxillare near the pterygoid procefies 
of the fphenoidal bone, are two {mall foramina, 
thro’ which arteries and nerves pafs to the palate. 
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“Os VOMER is feated between the: bones of the 
palate, and the\fphenoidal bone. It is alfo joined to 
the procefS of.the ethmoides, and part of the lower 
jaw. . Its fore part is fpongy,: and. is‘continued to 
the. middle cartilage.of the nofe, This bone and | 
cartilage are the feptum nafi. 

Os sPoNGIosuM.4s ufually treated asa difine 
bone, though it is only the fpongy lamine in the 
nofe, of the os ethmoides and offa plana, but chiefly 
of the os ethmoides, to which it always. adheres. 
In confidering thefe lamelle-as a diftin®@, bone, we 
‘follow the ancients, who did: not. diftinguifh the 
bones of the {cull only, as they are divided by futures, 
but.according to: the differences of their texture,. 
figure, fituation, or ufe. .'Thus. they ‘called thefe 
parts os fpongiofum;.-a procefs of the temporal 
‘bone, joined to the-os male, os jugale, Sc.) 
AMAXILLA, INFERIOR‘ Is articulated with loofe. 
cartilages to the temporal bones, by two proceffes, 
named condyloides. Near thefe arife two more, 
called coronales,-and at the infide of the-chin a 
{mall rough proceflus innominatus. In the infide 
of this bone, under each proceffus coronalis, is-a 
Jarge foramen, which runs under the<teeth, and 
paffes out near the chin. In this foramen, the vef- 
fels‘pafs that belong to the teeth’; and in'the upper 
edge of this jaw are’ the fockets for the teeth, which 
feldom exceed fixtcen in each Jaw ; ‘the four firft 
in each ‘are called incifores, the 'two next»canil, 
the reft molares; the four laft of thefe are named 
dentes 
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denteés’ fapientia, becaufe they do ‘not appear till 
mien ‘arrive at years of difcretion.’ The incifores and 
canini have“only one fingle root, but the molares 
more ; the eight firft, two} and the reft, fome three, 
_ fome’four, efpecially in thé upper jaw ; where alfo 
they are fpread wider, becaufe that jaw being more 
fpongy than the other, the teeth need- more {pace 
to fix them. Each of thefe roots has a foramen, 
through’ which pafs an artery, vein, and nerve, 
which are expanded in a fine membrane ‘that lines 
the cavity in each tooth. Thefeveffels and mem- 
brahe are the feat of the tooth-ach.» The ‘teeth of 
children caft off while they are growing; but the 
fucceeding teeth arife in new fockets, deeper and 
larger than the former; for the jaws increafing fa~ 
fter than the teeth, muft otherwife have left chafms 
between them, fuch as are in the mouths of brutes ; 
but where teeth are drawn in adult bodies, the 
fockets clofe, and new ones very rarely fucceed. 


CHAPTER II. 
Of the bones of the trunk. 


HE bones of the trunk are thofe which com- 

pofe the fpine or chain of bones from the 

head down to the rump,, the ribs and fternum, to 
which may juftly be added the offa innominata. 

THE fpine is camapoled of twenty four vertebre 

(each 
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(each of which in a young child is three bones) 
befides thofe of the os facrum and coccygis; feven 
belong: to the neck, the firft of which is called at- 
las, ‘becaufe it immediately fupports the head: its 
upper fide has two cavities, into which the: apo- 
phyfes of the os occipitis are received; but thefe two 
cavities together, unlike all other joints, ave late- 
rally portions of concentric circles, by which means 
they are but as one joint, and fo fuffer the head ;to 
move eafily fide-ways, which otherwife it could no 
more do than the knee, which alfo has two heads 
‘and two cavities, The under fide of this bone’ has 
a very flat articulation with the next, which fits it 
for a rotatory motion. The fecond vertebrais.called — 
dentata, or axis, from a procefs. which pafles thro’ the 
former bone, and is the axis upon which it turns; 
neverthelefs ‘all the vertebre of the neck -contri- 
bute fomething to the rotatory motion of the head. 
The proceffus dentatus is {trongly tied to. the os oc- 
cipitis, and to the atlas by ligaments, to prevent its 
hurting the {pinal marrow. ‘Twelve of which be- 
long to the back, five to the loins. The os facrum 
is fometimes five, fometimes fix bones, and the os 
coccigis four. If this chain had been compofed of 
fewer bones, they muit have either not been» ¢apa- 
‘ble of bending fo much as they do, or have bent 
more in each joint, which would have prefled the 
‘{pinal marrow, the ill confequences ‘of ‘which are 
‘fufficently {een in perfons grown crooked, or who 
‘have had diftortions from external accidents!’ + 
| THE 
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-‘TuE uppermoft:-vertebra of the neck, being 
fixed behind the center of gravity ofthe head, the 
neck is:therefore fo far. bent forward, ‘as that. the 
laft of thefe vertebre (which has a firm bearing up- 
on thofe of the thorax) may be exaCclly ihe the 
center of gravity: "Thofe of the thorax are. bent 
backwards, behind the center of motion, : to make 
roomy for the parts contained) in. the thorax; and 
that they might not be made too weak: by this ftra- 
Gure, they are formed for lefs:motion than other 
vertebre;-and thofe.in particular; who are bent 
fartheft' from the center: of gravity have the leaft 
motion.' The middle vertebra of the loins, are a+ 
gain bent forwards under the center of gravity, or 
near it; and from thence they go backwards to the 
os facrum,. where being fixed to the ofla innomi- 
nata behind the center: of gravity, the articulation 
is therefore firm and without motion, and from 
thence the offa innominata are fo formed, as that 
their fockets’ into which the thigh bones. are fixed, 
where there is'a free motion, are exactly under the 
center of gravity. Invbrutes the fpine is differently 
_ formed, according to the actions for which they 
are defigned. 

« Invall thefe vertclatse’ exéépt the firtt, Is a alent 
dle antetior fpongy body, by which shoyii are firm- 
ly articulatedewith: a very {trong antervening. liga~ 
ment; and from the middle of the hind part of | 
each, except the firft, ftands a procefs named. fpi- 
nalis, and from-every one a procefs on each’ fide, 

called 
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called tranfverfalis, and two fuperior, and two in- 
ferior fhort ones; by which the back parts of the 
vertebra are articulated, named obliqui, fuperiores, 
and inferiores. 

Tue fore part of the feven vertebre of the 
neck, and two upper of the back, are flat for- 
wards, to make room for the afpera arteria and gu- 
la: The third and fourth of the back acute, to give © 
way to the veflels of the lungs and heart, and bent 
to the right fide for the better fituation of the 
heart, which makes that fide of the breaft more 
convex than the other, and therefore ftronger ; 
which feems advantageous to the right arm, its 
motions depending upon the fupport it receives - 
from the breaft. Hence, I think, it feems, that 
the almoft univerfal preference of that arm is not 
an arbitrary thing, but founded upon obfervation, 
that it is capable of more perfect actions than the 
other. | | 

Tue {pinal procefles of the fecond, third, fourth, 
and fifth vertebra of the neck are forked, the two 
daft long and horizontal, the three or four upper 
‘ones of the back like them, only a little declining, - 
the middle ones of the back run obliquely down- 
swards, and the procefles of the remaining vertebre 
‘become fucceffively thicker, ftronger, and lefs de- 
clining ; thofe of the loins being horizontal, like 
the laft of.the neck. The mufcles that are inferted 
into the {pinal proceffes of the vertebra of the neck 
and loins will a€&t with more ftrength than thofe of — 

| the 
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the back, becaufe their proceffes being perpendicu- 
lar to’the fpine, they are longer leavers: befides, 
thofe of the back almoft touch one another, to pre- 
vent much motion, becaufe it would interrupt re- 
fpiration ; but more motion being *neceffary in the 
neck and loins, their procefies are made fit for it. » 

Tue tranfverfe procefles of the vertebre of the 
neck are perforated, for the admiffion of the cer- 
vical blood’ veflels;. and bowed downwards, and 
hollowed, for the paflage of the cervical nerves. 
The eight or nine upper ones of the back receive 
the upper ribs; and the reft, with thofe of the 
loins, ferve only for origins and infertions of muf-— 
cles. 

Os sacRuM has two upper oblique proceffes, 
fome finall {pinal proceffes, and..two foramina in 
each interftice of the bones it is compofed of, both 
before and behind. Offa coccygis have none of 
thefe parts. 

THROUGH every ban of the fpine, the offa 
coccygis. excepted, is a large foramen, which toge- 
ther make a channel through the fpine, in which 
is contained the medulla {pinalis; and in each 
{pace between the vertebre are. two large holes for 
the nerves to pa{s out. 

"Tis worth confidering the sees which is 
made to prevent luxations in this chain. of bones; 
fuch luxations being! worfe than any other, becaufe: 
of the fpinal marrow which is contained within thefe 
bones. The bodies of the vertebra are all in_the 

Deas fame 
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fame manner connected by ftrong intervening liga+ 
ments or'cattilages, In the neck the oblique pro- 
cefles of the received bone are wrapped over thofe 
of the receiving bone, which forbids their luxating 
forwards. The tranfverfe procefles with a {mall 
apophyfis of the body of the fame bone, in like 
manner, fecure them from flipping backwards ; and 
an apophyfis on each fide of the body of the recei= 
ving bone, hinders them from flipping to either 
fide. The vertebre of the back are hindered from 
diflocating forwards by the fame provifion with 
thofe of the neck; and from luxating backwards, 
by the ribs which are faftened to the tranfverfe pro- 
cefles of the inferior vertebre, and againft the back 
part of the body of the next fuperior; they alfo 
hinder them from diflocating to either fide; but 
the laft ribs are not fixed to the tranfverfe procefles 
of the vertebre of the back, and therefore it is 
that luxations are moft frequently feen in this part ; 
but the vertebrz of the loins are received into deep 
cavities, and are tyed with much ftronger ligaments 
for their fecurity. Each joint of the vertebra, ex- 
cept the two uppermoft, has two centers of mo- 
tion, one upon the bodies of ‘the vertebra, when 
the trunk is bowed forwards; and the other at the 
articulations of the oblique procefles, when the bo- 
dy is bowed backwards; from which ftruCture the: 
extenfors will have about twice the leaver to act 
with, and confequently twice the power to’ raife 
the trunk into an erect pofture, that they have to 
carry 
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carry it beyond that pofture; for then the oblique 
procefles begin to be the centre of motion, and give 
a like advantage to the benders. Without this con- 
trivance it would be more difficult to keep the bo- 
dy erect, or to recover an erect pofture with con- 
fiderable ftrength after a bend of the body. 
_ Tue ribs are twelve in number on each fide; 
che feven uppermoft are called true ribs, becaufe 
their cartilages reach the fternum; and the five 
Jowett are called baftard ribs. They are articulated 
to the bodies of the twelve vertebre of the back, 
‘and all, except the two or three laft, are articula- 
jated to. their tranfverfe procefies, and the under 
fide of the middle ribs are hollowed for the paflage 
of the intercoftal veflels. They defend the parts 
contained in the breaft, and when they ate drawn 
upwards, the cavity of the breaft is enlarged for 
infpiration, and fo the contrary. In two children, 
which I have diffeéted, I found the ribs broke in- 
wards, and on the outfide a very plain print of a 
thumb and fingers, occafioned by their nurfes ta- 
king hold of their breafts, and hoifting them up on 
one hand, which being often repeated, had broke 
’ the ribs inwards like a green ftick, without {epara- 
ting the broken ends of them. I have alfo very fre- 
quently feen the fhape of childrens breafts quite 
fpoiled by fuch tricks, which have occafioned weak- 
nefs of body, crookednefs, and other difeates. 
STERNUM, or breaft-bone, is generally made 
Bee of three fpongy bones, fometimes more ; to this 
ors D2 the 
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the true ribs are articulated by their cartilages, which 
fometimes in robuft men have moveable joints, fuch 
as are feen in oxen and other quadrupeds. At the 
end of the fternum is the cartilago enfiformis, fo 
called from its fhape, but it very often is double; 
there is alfo frequently found variety in the form of 
the cartilages, which join the ribs and fternum, 
fometimes one cartilage ferving two ribs, and fome- 
times a cartilage not joined to any rib; frequently 
in old perfons we find parts of them offified, and 
I have twice found them totally offified in men be- 
tween forty and fifty years of age, both of which 
died with a great difficulty of breathing; and be-— 
fides, one had a Jaundice, and the other a dropfy, 
but the lungs in both were very found. 

THERE are feldom found fewer than four and 
twenty vertebre in the f{pine, befides the os facrum; 
but often more; fometimes thirteen of the back, 
with as many ribs of a fide; and fometimes fix in 
the loyns: and in fome bodies two ribs from the. 
firft vertebra of the loyns, but then it has wanted 
tran{verfe proceffes, | 

Os INNOMINATUM is in young perfons ¢ com- 
pofed of three bones; the upper is named. ilium, 
the lower and pofterior os ifchii, and the anterior 
os pubis; the upper edge of the ilium is. called its 
{pine, the anterior part of the {pine its apex, and 
a little lower is the proceflus.innominatus. Ilium 
has two proceffes, the one named the obtufe pro- 
cefs, and the other the acute; in the centre of 

| : thefe 
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thefe bones is the acetabulum or focket for the 
thigh bone; in the bottom of which focket is an- 
other cavity, in which lies the lubricating gland of 
this joint. When impoftumations happen in this 
joint they ufually caufe a great fwelling and lame- 
nefs in the hip, which, in time, makes a collection 
of matter in the external part of the hip; however, 
this is not the only way it proceeds, for I have | 
twice feen the matter in the joint make way thro’ 
the bottom of the acetabulum into the pelvis of the 
abdomen: in thefe cafes, when the patient went 
to ftool, the matter by ftraining was prefs’d out 
thro’ the external wound. 


CHAPTER IV. 
Bones of the upper limb, 


LAVICULA is connected at one end to the 
fternum with a loofe cartilage, and at the — 
other to the proceffus acromion of the {capula ; its 
chief ufe is to keep the fcapula:a fufficient diftance 
from the breaft, by which means the fhoulders are 
hindered from coming near together, as they do in 
thofe quadrupeds which ufe their fore limbs only to 
walk on, and not as men do their hands. 
ScapuLa is fixed to the fternum by the clavi- 
cula, but its chief connection is to the ribs and 


{pine, by thofe mufcles which are made alfo for its 
various 


! 
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various motions; and in fuch quadrupeds as have 
no clavicles it is fixed only by mufcles, whofe acti- 
ons give to this bone a great deal of that motion — 
which feems to be in the joint of the fhoulder, 
The under fide of this bone is a little concave, 
partly to fit it to the outer furface of the ribs on 
which it moves, and partly to give room for the 
fub-fcapularis mufcle. On the outfide arifes:a large 
fpine; the fore part of which is called the proceflus 
acromion, to which the clavicula is fixed. In men © 
and fuch quadrupeds as have clavicles, and ufe their 
fore limbs like arms, this procef$ and {pine are 
much larger and more prominent, not only. for 
the better fixing the clavicle, but alfo to remove 
the mufcles farther from the center of motion; 
whereby they are able to move a greater weight. _ 
Near this procefs is another called coracoides, from 
whofe extremity, with like advantage, arife two — 
mufcles of the arm; this procefs with the former, 
and a flat ligament between them both, hinder the 
os humeri from being diflocated upwards. The fide 
oppofite to the focket is called the bafis of the fca- 
pula, and the lower edge cofta inferior from its fi- 
gure, which is thick, and like a rib to the {eapula; 
but its upper edge being very thin, is improperly © 
fo called in the human fceleton, though not fo in 
many quadrupeds. At the fore part of this edge, 
clofe to the coracoid procefs, is a femicircular nitch 
for the paflage of blood veffels, which nitch is joi 

ned 
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fied at top with a ligament, and fometimes with 
bone. 
~ Os HUMERI: its upper end or head, where it 
is joined to the fcapula, is fomewhat Hat and much 
larger than the focket which receives it. At the 
upper part are two procefies for the infertions of 
mufcles of the arm; between thefe procefles is a 
Jong channel, in which lies a tendon of the biceps 
cubiti. At the lower end are two confiderable pro- 
cefles, both formed to give origins to mufcles of 
the wrift and fingers; and the flexors of thefe joints 
being much more confiderable than the extenfors, 
the inner procefs from which the flexors arife is 
therefore much larger than the outer, from which 
the extenfors take their origin: between thefe pro- 
eefles is the joint. That part to which the upper 
end of the radius is fixed is fitted not only for the 
motion of the elbow, but alfo for the rotatory mo- 
tion of the.radius; the reft of this joint is made of 
portions of unequal, but concentric, circles, like the 
fhanks of quadrupeds ; which inequality prevents 
the ulna from diflocating fideways, which fo {mall 
a joint with fo much motion would be very fubject 
to. Of a like ufe is the little finus on the fore part 
of the humerus, and the large one behind; the 
firft of which receives a procefs of the ulna when 
the arm is bent, and the other, the olecranon, 
when the arm is extended. 

ULNA: at the upper end it has one large pro- 
cefs called olecranon, and a fmall procefs on the 
fore 
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fore part; and on one fide between thefe is alfo 
a fall cavity, which receives the upper end of 
the radius for its rotatory motion; and down the | 
fide of this bone, next the radius, is a fharp edge, 
from which the ligament arifes, which connects 
thefe bones together. At the lower end is a pro- 
cefs, called ftyliformis, and a round head, which 
is received into the radius for the rotatory motion 
of the cubit. | A 

Ravivus: its upper end is received into the 
ulna, and joined to the humerus, in a manner 
chiefly fitted for its rotatory motion, for the ftrength 
of the elbow joint receives but little advantage from 
the union of thefe two bones. A little below this 
head is a large tubercle, into which the biceps muf- 
cle is inférted, which by the advantage of this in- 
fertion turns the cubit fupine, as well as bends it. 
At the lower end, which is thicker, 1s a focket to 
receive the carpus, and at the fide next the ulna a 
fmall one to receive that bone, and a thin edge,: 
into which the. tran{verfe ligament, which arifes 
from the ulna is inferted. ‘This ligament ties thefe 
bones conveniently and firmly together; for the — 
ulna being chiefly articulated to the os humeri, and 
the radius to the carpus, a weight at the hand 
without this ligament, would be liable to pull thefe 
bones afunder. 

Or the bones of the hand: Carpus is compofed 
of eight bones of very irregular forms, undoubted- 
ly the propereft that can be; yet why in thefe 

forms 
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forms, rather than any other, no one has been a- 
ble to fhew. They have all obfcure motions one 
with another, and with thofe of the metacarpus; 
but the motion of thofe of the firft rank, or order, 
with thofe of the fecond is more confiderable, and 
are moved by the fame mufcles which move the 
carpus on the radius. The metacarpus confifts of 
four bones which fuftain the fingers; that of the 
fore-finger having the leaft motion, and that of 
the little one the moft: the other ends of thefe 
bones have round heads for the articulations of the 
fingers; but the other joints of the fingers double 
heads and fockets. The thumb is fhorter and 
ftronger than any of the fingers, becaufe in its a- 
Ctions it is to refift them all. The firft joint is ve- 
ry fingular, each bone receiving and being equally 
received. ‘The bones of the fingers on the infide 
are flat and a little hollow, which is neceflary to 
make room for the flexors of the fingers, and to 
render their fhape proper for grafping; but this 
leflening their diameters, and confequently weak- 
ening them in the direction in which they are 
mott liable to be broke, fuch inconvenience is pro- 


vided againft by a larger fubftance. 
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bes ESA Pe RV. 
_ Bones of the lower limb. 


(™S FEMORIS at its upper end has a round head, 
which is received into the focket of the os 
innominatum. In moft quadrupeds this head 1s 
oblong, and makes a firmer articulation; but that 
fhape will not allow of fo much motion as a round- 
er head. The two procefles near the head are 
called the greater and leffer trochanters, which are 
evidently formed for the infertion of mufcles, as 
the neck which ies between thefe and the head, is 
formed to make room for that neceflary quantity of 
mufcles which are feated on the infide of the thigh, 
and alfo. by projecting outwards to make long le- 
vers for the mufcles, which are inferted into its up- 
-periand external parts. Between the great trochan- 
ter-and the neck ‘is a large finus, into which muf 
cles ave-inferted: ‘between the two trochanters is a 
remarkable roughnefs for the fame ufe, from which 
‘egins the linea afpera. The middle of this bone for 
the.conveniency of the mufcles is bent forwards, 
which would make it bie to ‘break backwards, © 
if there was not a. {trong ridge on the back fide, 
which ftrengthens it fufficiently, and ferves alfo 
for advantageous infertions for feveral mufcles ; this 
ridge is called the linea afpera.. At the lower end — 
- ofthis*bone are two large heads called the outer 
and 
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and inner apophyfes : thefe are fo contrived, partly 
from being projected backwards, and partly from 
their fhapes, as to remove the centre of motion ve- 
ry far behind the axis of the bone, which gives 
great power to the mutcles that extend this joimt to 
raife the whole weight of the body, though it lef 
fens the power of the benders which move the leg 
only ; between thefe procefies the large vefiels def- 
cend fecurely to the leg. 

PATELLA is feated on the forepart of the knee; 
its firft appearance is in the centre of the tendon, 
through which it foon extends, until the tendinous 
fibres are loft, and appear to be converted into’ 
bone; however, when this bone is broke, the ori- 
ginal tendinous fibres feem to prevail, feeing the 
broken parts, unlike all other bones when fractured, 
unite with a téndon-like fubftance, which is rarely 
converted into bone, and efpecially in thofe cafes 
where the joint recovers with moft motion: its ufe 
is to fecuré the extenfors of the tibia, left pafiing 
over the joint, they might be too much expoted to 
external injuries; it alfo encreafes the advantage 
(mentioned in the laft paragraph) of removing the 
common axis of the extenfors of the tibia farther 
from the centre of motion, and is a moft conveni- 
ent medium for thofe mufcles to unite in, to per- 
form one common action, 

_»Trpra, the fhin bone, is latge at its upper end, 

where are two fhallow fockets which receive the 

thigh bone; between thefe is a rough procefs, to 
E2 which 


ie) 
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which the crofs ligaments of this joint are conne- 
€ted. Near the upper end is a procefs, into which 
the ligament or tendon of the patella is inferted, and 
at the lower end is the procefs, which makes the 
inner ankle, and fecures this bone from diflocating 
outwards. ‘Towards the upper end this bone is tri+ 
angular, and even concave on the fide next the 
mufcles to make room for them; but lower, as 
the mufcles grow lefs and tendinous, the bone 
srows rounder; that being upon the whole a ftron- 
ger form; yet it is not made fo ftrong as the thigh 
bone, though it bears a greater weight, which it is 
able to do by being ftraighter, fhorter, and bear- 
ing the weight of the Gay in a more perpendicular 
direction. 

FIBULA is feated on the outfide of the tibia; 
its upper end is joined to that bone below the joint 
of the knee, and its lower end is received into a 
fhallow finus of the fame bone, and below that_ 
makes the external ancle; which procefs, with the 
procefs of the tibia, ftrengthens the ancle joint, 
which neverthelefS being fo {mall would have been 
not ftrong enough, if it had been made for more 
motion. It is doubtful to me, whether or not this 
bone contributes to the fupport of the body; but 
its great ufe is for the origins of mufcles, and even 
its fhape is fuited to theirs. 

Or the bones of the foot: Tarfus is anil 
of feven bones, the firft of which, called aftraga- 
lus, are the jd and is fupported by the os 

-_calcis, 
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calcis, which being projeGted backwards, makes a 
long lever for the mufcles to act with, that extend 
the ankle and raife the body upon the toes. Thefe 
two bones have a confiderable motion between them- 
felves, and the aftragalus alfo with the os navicu- 
lare, and all the reft an obfcure motion one with 
another, and with the bones of the metatarfus, the 
greateft part of thefe motions being towards the 
great toe, where is the greateft ftrefs of action: 
thefe bones thus giving way are lefs liable to be 
broke, and, as a fpring.under the leg, make the mo- 
tions of the body in walking more eafy and grace- 
ful, and the bones which are fupported by them 
lefS fubje€t to be fractured in violent actions. To 
thefe join five others called the metatarfal bones; 
that which fupports the great toe is much the lar- 
geft, there being the greateft ftrefs in walking ; un- 
der the end of this lie the two fefamoid bones, 
which are of the fame ufe as the patella; the great 
toe has two bones, the leffer three each, the two 
laft of the leaft toes frequently grow together. 
CHILDREN are fometimes born with their feet 
turned inwards, fo that the bottom of the foot. is 
upwards: in this cafe the bones of the tarfus, like 
the vertebre of the back in crooked perfons, are 
fafhioned to the deformity. The firft knowledge 
I had of a cure of this difeafe was from Mr. Pres- 
GROVE, a profeffed bone-fetter, then living in 
Weftminfter.. I recommended the patient to him, 
not knowing how to cure him myfelf. His way was 


by 
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by holding the foot as neat the natural pottate as 
he could, and then rolling it up with, ftraps of — 
{ticking plafter, which he repeated from time to 
time, as-he faw occafion, until the limb was refto- 
red to a natural pofition, but not without fome im- 
perfection, the bandage wafting the leg; and ma- 
king the top of the foot fwell and grow larger. 
After this; having another cafe of this kind under 
my care, I thought of a much better bandage, 
which I had learnt from Mr. CowPer, a bone-fet- 
ter at Leicefter, who fet and cuted a Pa of my 
own cubit, when I was a boy at fchool. His way 
was, after putting the limb in a proper pofture, to 
wrap it up in rags dip’d in the whites of eggs, and 
a little wheat flower mixed, this drying, grew ftiff, _ 
and kept the limb in a good pofture. And I think 
there is no way better than this in fractures, for it 


_ preferves the pofition of the limb without {trict ban- 


dage, which is the commion caufe of mifchief in 
fra€tures. When I ufed this method to the crooked 
foot, I wrapt up the limb almoft from the Knee to 
the toes, and caufed the limb to be held in the beft 
pofture ’till the bandage grew ftiff, and repeated 
the bandage once a fortnight. 

Tue bones are fubject to difeafes from all the 
{ame causes that the other parts ate, but either from 
their hardnefs, infenfibility, or other ,caufes, they 
neither are fo frequently difeafed, nor do their dif- 
eafes appear fo vatious, and it is generally of more 

confequence what texture the difeafed bone, or part 
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of the bone is of, than from what caufe that dif 
eafe proceeded ; for when difeafes happen upon the 
furfaces of the hard bones, they ufually admit a cure 
by exfoliation ;. but when matter is made in the 
fpongy ends of the cylindrical bones, or in the bo- 
dies of other {pongy hones, the matter, whatever 
was the firft caufe, infinuates itfelf through thofe 
{pongy cells, {welling the bone, and making gene- 
rally an incurable caries; but if the matter is corro- 
five, it often ulcerates thefe parts, and ufually 
makes fo large a difcharge as to deftroy the patient 
where the part difeafed cannot be extirpated, which 
is often the cafe when matter is made in the bones 
in fcrophulous habits. i pe 
Tue venereal difeafe rarely attacks any but the 
hardeft parts of the bones, very foon raifing large 
tumors and caries or mortification ; but thefe carious 
parts of bones from this,or other caufes are but par- 
tially mortified, for,were they perfectly fo, the found 
and unfound parts would feparate though the inte- 
guments were not takenioff; whence it happens, 
that, where there is a good habit of body, carious 
bones are often endured many years without much 
inconvenience ; and we find from experience, that 
fuch feparations are not to be made ’till the difeafed 
part is laid bare and perfe@ly mortified by being 
expofed to the air, &c. and then the found part un: 
derneath feparating from the unfound there firft 
granulates a fungous flefh-like appearance, which 
ought never to be treated with corrofive medicines, 
it 
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it conftantly fhrinking and hardening of itfelf, be- 
ing the fame fubftance which fhoots from the ends 
of broken bones, where alfo it foon fhrinks and 
converts into a callus to reunite them. 

THERE is a caries diftinct from thefe, which I 
have only feen in two patients who died after a long 
rheumatic diforder, in which the outer furface of 
all the hardeft bones, as the middle of the cylindri- 
cal bones, and the top of the fcull, in one which 
I boiled, and in the other as far as I was allowed — 
to examine, I found the outer part every where 
crumbly or fcaly, falling into pieces like duft or 
fand, with very little appearance of tumor any 
where, and no appearance of difeafe in the {pongy 
parts. i Jt 

SoMETIMES matter is formed in the large me- 
dullary cavities of the cylindrical bones, which con- 
ftantly increafing and wanting vent, partly by cor- 
roding and rendering the bone carious, and partly 
by preflure, tear afunder the ftrongeft bone in an 
human body, of which I have known {everal in- 
ftances. In one cafe, where the matter had fuffict- 
ent difcharge by an external caries formed together 
with the internal one, all the internal hard part of 
the bone which contains the medulla was feparated 
from the reft, and being drawn out through the 
place where the external caries made a vent, the 
patient receiv’d a perfect cure. Another cafe of this 
kind, where the internal part which contains the 
- medulla was alfo feparated from the reft, and there 
being 
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being holes through which the matter was difchar- 
ged, but none fufficient to take out the exfoliated 
bone; the matter continued to flow in great quan- 
tity ’till it deftroyed the patient ; and poflibly if this 
cafe had been rightly known, the internal exfolia- 
ted part might have been taken out, and the pa- 
tient cured. In both thefe cafes it feems as if only 
fo much of the internal part of the bone was be- 
come carious as receives nourifhment from the ar- 
tery which enters the middle of the bone; and as 
a caries is a mortification of a bone, might not this 
difeafe arife from a hurt in the veflel which nou- 
rifhes that particular part? . 


CHAPTER VIL 
Cartilages, ligaments, &c. 


| ert part of a bone which is articulated to 
another bone for motion, is covered or lined 
with a cartilage, as far as it moves upon, or is mo- 
ved upon by another bone in any action ; for car- 
tilage being fmoother and fofter, than bone, it ren- 
ders the motions more eafy than they would have 
been, and: prevents the bones wearing each other in 
their actions, rile 
In each articulation of the lower jaw, there 1s a 
loofe cartilage, upon which the condyloid procefs 
moves on one fide, while the jaw is moved to the 
EF other ; 


42 CARTILAGES, 

other; and the two procefies being thus raifed at 
once, the jaw is thruft forward. ‘Thefe cartilages 
are alfo found in animals that chew the cud, but 

jot in beafts of prey, as far as T have exirhined 

their articulations being 2lfo deeper and firmer ; and 
in the otter particularly, fections of the fockets 
which receive the condyloid proceffes of the lower 
jaw, are more than half circles; fo that the jaw 
cannot be diflocated dire€tly without breaking the 
fockets, ‘This ftructure renders the motions of the 
jaw more firm, as that with intervening cartilages 
makes it more loofe and voluble. There are alfo 
cartilages of this kind between the clavicles and the 
fternum, , 

Ew the joint of the knee are two loofe, almoft 
annular cartilages, which being thick at their outer 
edges, and thin at their inner ones, they make the 
greateft parts of the two fockets in this joint. The 
_ufe of thefe cartilages is to make variable fockets to 
fuit the different parts of the lower end of the os 
femoris; for none but a round head and’a round 
cavity can fit in motion, unlefs the fhape of one 
or the other alters; and it is plainly neceflary, that 
this lower end of the os femoris fhould be flattith, 
and projected backward, to give advantage to the 
mufeles that extend the tibia, by fetting the center 
of motion backward: which mechanifm, though 
it equally leffens the power of thofe mufcles which 
bend this joint, is yet of great fervice, becaufe the 
éxtending mufcles move this joint under the weight — 


of 


LIGAMENTS, &. 43 


of the whole body, but the flexors only raife the 
legs; and as no head or focket moves fo eafily as 
round ones, here feems to be fome provifion made 
againft the inconvenience of a flattifh head and ca- 
vity, by having the friction made upon two fur- 
faces, the os femoris upon the loofe cartilages, and 
the loofe cartilages upon the tibia. This contrivance 
is practiced by mechanics, where the friction of the _ 
joints of any of their machines is great, as between 
the parts of hook-hinges of heavy gates, and be- 
tween the male and female {crews of large vices, 
where they ufually place a loofe ring. 

TuERE are other cartilages which ferve to give 
fhape to parts. Of this fort are the ciliary cartila- 
ges at the edges of the eye-lids, the cartilages of 
the outer ears, and thofe which compofe the lower 
part of the nofe, which have this particular advan- 
tage in thefe places, that they fupport and fthape - 
the parts as well as bones do, and without being 
liable to be broke; and to thefe might be added 
thofe of the larynx, but they do not belong pro- 
perly to the {celeton., 

Bones that are articulated for motion are 
tied together by very firong ligaments, to pre- 
vent their diflocating, which alfo furround the 
joints to contain their lubricating mucus, The 
thicknefs and ftrength of thefe ligaments are pro- 
portioned to the actions of the feveral joints, and 
their lengths are no more than fufficient to allow a 
propet quantity of motion; but the forms of them 

re are 
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are different according to the different a¢tions of the 
feveral joints, 

THE bones of the limbs that move to all fides 
have ligaments like purfes, which arife from or — 
near the edges of the fockets of the receiving bones, 
and are inferted all round the received bones a little 
below their heads. ‘The beginnings of thefe liga- 
ments, from the edges of the fockets of the fcapula 
and os innominatum, are very hard, almoft cartila- 
ginous, which ferves in the fcapula to make a lar- — 
ger focket, and fuch an one as will alter its figure 
~ as the bone moves, for the reafon I have mentioned — 
in the loofe cartilage of the knee: for the head of 
the os humeri not being an exact portion of a {phere, 
requires fuch a focket, and the hard part of this li- 
gament of the focket of the os innominatum makes 
the focket deeper than the femidiameter of the 
focket, by which means the articulation is made 
‘{tronger without any hindrance to motion, becaufe 
it will give way to the neck of the os femoris when 
it preffes againft it; and the thigh bone being more 
difpofed to be diflocated upwards than any other 
way, the upper fide of this burfal ligament is made 
exceeding {trong to prevent fuch an accident. From 
the lower edge of the acetabulum or focket. of the 
os innominatum arifes a ligament about an inch 
long, called teres, or’ rotundum, which length is 
neceflary for that quantity of motion which this — 
joint has in human bodies; it alfo hinders the os 
femoris from diflocating upwards, but downwards 
it 
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4 will fuffer it to go far out of the focket; but in 
brutes the head of the os femoris being oblong, and 
the cavity fuitable; there can be only a rotatory 
motion, which in effect will be very little more 
than that kind of motion which is cailed bending 
and extending ; and this never removing the end of 
the head of the bone far in the focket, a fhort li- 
gament is enough for it, and will better keep’ the 
bone in its place ; and therefore it is that theirs is 
fo fhort. This ligament in men may alfo ferve to 
prefs the gland in the bottom of the acetabulum 
or focket. . 

Tue ligaments of thofe joints which admit only | 
of flexion and extenfion, differ from the former in 
this, that they are much {horter and ftronger at 
the fides of the joints, and thinner backward and 
forward. Befides thefe ligaments, in the middle and 
back part of the joint of the knee, are two very 
ftrong ligaments which arife from a proceis at the 
end of the tibia. They crofs each other in fuch a 
manner, as is beft to fecure the joint from being 
difplaced any way; they alfo hinder the extentors 
of the tibia from pulling that bone too far for= - 
wards, and are fo conneéted to the femilunar car- 
tilages, as to move them as the joint moves; be- 
fides thefe, in this joint is another {mall one, which 
arifes from the os femoris, and ends in the fatty 
membrane which it fupports. The knee, I think, 
cannot be completely diflocated without breaking 


the crofs ligaments: I have feen this cafe but once, 
the 
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the bone indeed was eafily reftored to its place, but 
to no purpofe. 

Tue bones of the carpus and tarfus are tied to- 
gether by ligaments running promifcuoufly upon 
their furfaces from one to another; -which at the 
under fide of the tarfus are vaitly ftrong, becaufe 
they fupport the whole body ; thefe ligaments toge- 
ther contain the mucus for all thofe joints. There 
is alfo to the carpus a ftrong ligament, which runs 
from the fifth bone to the eighth, and the procefs” 
of the fourth bone: the proper ufe of this 1s, to 
bind down the tendons of the mufcles that bend 
the fingers. 

Tue proceflus dentatus of the fecond vertebra is 
tied to the {cull by a ligament, and kept clofe to 
the forepart of the firft vertebra by another in that 
vertebra, that it may not bruife the f{pinal mar- 
row ; and when either this ligament or »procefs is 
broke, it makes that fort of broken neck which is 
attended with fudden death, All the bones of the 
vertebra, and every joint that is without motion, 
and not joined by a future, as the offa innominata 
with each other, and the os facrum with the offa 
innominata, are joined by intervening ligaments, 
or, as they are commonly called, cartilages. The 
offa innominata are alfo tied by very ftrong liga- 
ments which run from the back parts of the {pines 
of the offa ilia to the os facrum, and other liga- 
ments which go from the os facrum and os coccy- 
cis to the acute and obtufe procefles of the offa if- 
chia: 


a 
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chia: thefe ligaments ferve alfo for origins of muf- 
cles. Towards the great foramen of the offa inno- 
minata the acetabulum has a deep notch, from the 
one fide to the other of which runs a ligament 
which compleats the focket ; this ligament is fome- 
times offified : a ligament fomewhat like this there 
is between the proceffes of the fcapula. 

From the edge of the ilium to that of the os 
pubis, runs a ligament which is contiguous to, 
and appears to be a part of the tendons of the muf- 
cles of the abdomen; its ufe is to cover the iliac 
veflels as they defcend to the thigh. Under this li- 
gament, together with the veflels, I have often 
feen a rupture of matter, and, I think, fometimes 
of the gut, from the abdomen into the anterior 
part of the thigh, immediately below the groin; 
however, I dare affirm this to be a poffible cafe. 

Ir is generally agreed, that the ligaments are in- 
fenfible ; and the reafon affigned 1s, that they would 
elfe be injured by ordinary motions. But they are 
much better contrived, feeing none of them, not 
even thofe which lie between the vertebre, are fub-— 
ject to attrition; but the other, experience fhews, 
are capable of very acute pains, there being not any 
thing our patients more grievoufly complain of, 
than collections of matter within thefe parts, or 
fharp medicines applied to them when laid bare. 

Every joint, where the bones are faced with a 
cartilage for a fliding motion, is furnifhed with 
fmall glands, which feparate a mucilaginous mat- 

ter 
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ter for the lubricating of the ends of the bones, that 
they may move eafily upon one another; and that 
there may be no wafte of this neceffary fluid, it is 
contained in the invefting ligaments; which for 
this very reafon are no where divided, except to . 
communicate with the ligaments of the tendons. 

THESE glands are generally feated in a little fat 
near the infertion of the ligaments, that they may — 
be compreffed by them when the joints are in mo- 
tion; which isa proper time to have their fluid — 
preffed out. The moft confiderable parcel of thefe 
glands with their fat, are feen in the joint of the 
knee, and the largeft gland of this fort is found in 
the finus at the bottom of the acetabulum of the — 
Os innominatum, and is comprefled by the liga- — 
mentum teres. 

THE difeafes of the joints either happen from 
ulcers in the lubricating glands, which pouring out 
matter that cannot be difcharged, foul the ends 
of the bones, or elfe from {wellings in the ends of 
the refpective bones. Either of thefe in time create 
exceflive pain, which appears to me to be chiefly 
in the ligaments of the joints, notwithf{tanding what — 
has been faid of the infenfibility of thefe parts. 
When a joint is much {welled, and painful with- 
out external inflammation, it is vulgarly called 
a white fwelling, and more properly than fpina 
ventofa. It is fometimes in the beginning cured 
by evacuations, but when the limb waftes below 
the fwelling, and the fingers or toes of the limb 

STOW 
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grow thinner at their joints, and lofe their thape, 
the cafe then is abfolutely irrecoverable. Some- 
times the ends of the bones erode, then join toge- 
ther and form an anchylofis, which, though a {e- 
vere difeafe of itfelf, yet it is often a remedy of 
one that is much worfe. In like manner the bones 
of the hands and feet, when they are ulcerated, 
fometimes unite and are thus preferved from total 
ruin. But there is one cafe of a white {welling 
that is amazing, where the pain is fo great that we 
are forced to take off the limb, and yet neither 
find upon diffection the ligaments or glands difea- 
fed, nor matter in the joint, nor the bones carious, © 
or any difeafed appearance, except that the ends 
of the bones are a little larger and fofter. » 
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A, The fceleton of a child twenty months old, 
in which all the bones differ in fhape from 
thofe of an adult. ‘The fcull is much larger 
in proportion, and the bones of the limbs 
without thofe roughneffes and unevennefles 

which afterwards appear; their texture is e- 
very where more loofe and fpongy, and their 
outlines what the painters call tame and infi- 
pid; their extremities are feparate and form- 
med cartilaginous, which is accurately di- 
{tinguifhed in the plates by the manner of 
graving. 

B, The thigh bone. of a man fawed through, in 
the middle of which is feen the cavity which 
contains the oily marrow, and at the extre- 
mities the leffer cells which contain the bloo- 
dy marrow. The white line acrofs the head 
of this bone beginning at the fingers of the © 
{celeton is the place where the epiphyfis and 
the bone are united. A like line acrofs the 
lower end of this bone fhews there the fame 
thing. 

C, The os bregmatis of a feetus fix months old, 
which fhews the fibres offifying from the 
centre to the circumference, 
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Os frontis. 
Os bregmatis. 


. Os temporis. 


Os occipitis. 

Os male. 

Os maxilla fuperioris. 
Os naifi. 

Os planum. y 
Proceffus maftoideus. 
Proceflus flyloides. 
Proceffus pterygoides, 
Dentes, 

Procefius coronalis. 
Proceffus condyloides. 
Dentes, 3 
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Os frontis. 

Os bregmatis. 

Os occipitis. 

Sella turcica. 

A procefs of the os {phenoides making part 
of the feptum nafi. 

A procefs of the os ethmoides making part — 
of the feptum nafi, 

Vomer, 

Crifta galli, before which is feen in fhadow 
the finus frontalis. 9 

The cornua of the os fphenoides, 

Sella turcica. 

Os frontis. 

Crifta galli and os ethmoides, 

Sinus frontales, 

Sella turcica. 

The fifth foramen. 

Proceffus jugales. 

Os petrofum. 

Foramen magnum. 

The outfide of the os occipitis. 
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The tranfverfe procefles of the vertebre of 


the neck, 
Clavicula. 


The proceffus acromion of the {capula. 


Os humeri. 

The ribs. 

The tranfverfe procefles of the 
the loins. 


vertebre of 


The os facrum and os coccygis. ) 


Os ileum. 
Os ifchium. 
Os pubis. 
Os femoris, 
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1 The wnder fide of the firft vertebra of the 
cicyneck, | 
A fide view of the fecond vertebra. 
The proceffus dentatus of the fecond vertebra. 
The under fide of the oblique procefs. 
The fpinal procefs. 
The under fide of the body of the feventh 
vertebra of the neck. 
The tranfverfe proceffes. 
The oblique procefies. 
.g The fpinal proces. 
10 The fpinal procefs of the fecond vertebra of 
the back. 
yr. The under and fore fide of the body of the 
vertebra. 
12 The tranfverfe procefies. 
13 The upper oblique proceffes of the third 
vertebra of the back. 
14. The tranfverfe procefles. 
15 The fpinal procefs. 
16 The body of the third vertebra of the loins. 
17 The tran{verfe procefles. | 
18 The upper oblique procefles, 
19 The fpinal procefs. 
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The head of the os humeri. 


The outer extuberance. 

The inner extuberance. 

That part which joins with the ulna, 

The olecranon of the ulna. 

The lower end of the ulna which joins to 
the radius. 

7 Proceflus {tyloides. 

8 The upper end of the radius, 

9 
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The tubercle. 

The part of the radius which joins with the 
carpus, 

II, 12, 13, 14, 15, 16, 17, 18, The eight 

bones of the carpus, 
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rt Radius. 

2 Ulna. 

3 Carpus. 

4. The three bones of the thumb. 

5 The four bones of the metacarpus. 
6 The three bones of the fingers. 
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1 The head of the os femoris. 

2 The great trochanter. 

3 The leffer trochanter. 

4 The lower end which articulates with the 

tibia. 

5 The upper end of the tibia: 

6 The lower end of the tibia. 

7 The procefs which makes the inner ankle. 

8 The upper end of the fibula. 

g The lower end which makes the outer ankle. 
10 The outfide of the patella. - 
11 The infide of the patella. 
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t Aftragalus, 
2 Os calcis. 
RSs naviculare. 


oa mae, Le Offa cuneiforma. 


7 Os cabpidee 

8 The five bones of the neraadeal 
g ‘The two bones of the ereat toe, 

ohés “The three bones of the lefler toes, 
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A fceleton of an adult put into this ‘pofture to 
fhew it in a greater fcale. It was thought better 
not to figure it, all thefe bones being explained in 
former plates, and the defign of this being to fhew 
them together without being defaced with refe- 
rences. 
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THE 


ANATOMY 


OF THE 


Human Body. 


BOO K Ii. 


CHAP TER °L 
Introduction to the mufcles. 


TT HE mutcles are moving powers, applied 
to perform the feveral motions of the bo- 
dy; which they do by contracting their 
length, and thereby bringing the parts to which 
they are fixed nearer together. The immoveable 
or leaft moved part any mufcle is fixed to, 1s ufu- 
ally called its origin, and the other its infertion ; 
but mufcles that have their two ends equally liable 
to be moved, may have either called their origins 
or infertions. 
ve EACH 
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Eacu mufcle is made up of a number of {mall 
fibres, which BorELLI and others have thought 
to be ftrings of bladders, and have endeavoured to 
account for mufcular motion by an expanfion made 
from an influx of blood and animal {pirits into thefe_ 
bladders; but as the mufcles do. not increafe their 
bulk fenfibly in contracting, there needs no more 
to be faid to refute this hypothefis, But another 
ereat author thought that in this way the mutfcles 
might be contracted by a {welling, {carce fenfible, 
if the bladders were but very {mall: For, fays he, 
fuppofing a bladder of any determined bignefs can 
raife a weight a foot, a hundred bladders, whofe 
diameters are each a hundredth part of the former, 
will raife the weight to the fame height. But the 
force of inflation and the {welling of all together 
will be ten thoufand times lefs, and it will alfo 
raife ten thoufand times lefs weight, which he has 
not obferved ; therefore not one fuch {tring of blad- 
ders, but ten thoufand muft be applied to do the 
fame thing that the one bladder will do; and they 
will have the fame fwelling, otherwife it would be 
eafy to fhew how to make a Papa a mobile of 
almoft any force.. 

Tue mufcles. are of two forts, viz. eCilincal : 
and penniform. The former have their fibres al- | 
moft parallel 1 in the fame or near the fame direction | 
with the axis of the mufcle; and the latter have 
their fibres joined in an oblique direction, to a ten~ 
don paffing in or near the axis, or on their outfide. 

THE 
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Tue rectilineal mufcles, if their origins and in- 
fertions are in little compafs, are never of any con- 
fiderable thicknefs, unlefs they are very long, be- 
caufe the outward fibres would comprefs the inner 
ones, and make them almoft ufelefs; and there- 
fore every retilineal mufcle, whofe inner fibres 
are comprefied by the outer, have their inner fibres 
longer than the external, that they may be capable 
of equal quantity of contraction. 

Tue penniform mufcles, though they are in a 
manner free from the inconvenience of one fibre 
compreffing another, and though by the obliquity 
of their fibres, nothing is abated of their moment; 
(for in all cafes, juft fo much more weight as recti- 
lineal fibres will raife than oblique ‘ones, the ob- 
lique will move their weight with fo much greater 
velocity than the re¢tilineal ; which is making their 
moments equal: fo that in the ftru@ture of an ani- 
mal, Jike all mechanic engines, whatever is gained 
‘in ftrength is loft in velocity, and whatever is eain- 
ed in velocity is loft in ftrength) yet the fibres of 
the penniform mufcles becoming more and more 
oblique as they contract, their {treneth’ decreafes) 
and their velocity increafes, which makes them le& 
uniform in their actions than the reétilineal muf- 
cles; wherefore it feems that nature never ules 4 
penniform mufcle where a rectilineal muafele ‘cari 
be ufed; and the cafes in which a rectilineal mut 
cle cannot be ufed, are’where the fhape of a muf 
ele is fuch as that the inward fibres would be toa 
- much 
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much compreffed, or where re¢tilineal fibres could 
not have a lever to act with, fuitable their quan- 
tity of contraftion, which is the cafe of all the 
long mufcles of the fingers and toes. For eve- 
ry mufcle muft be inferted or pafs over the cen- 
tre of motion of the joint it moves, at a diftance 
fuitable to its quantity of contraction, and the 
quantity of motion in the joint moved; for if it 
was inferted too near, then the motion of the joint 
would be performed before the mufcle is contra- — 
éted all that it can; if too far off, the mufcle will 
have done contracting before the whole motion of 
the joint is made. And though the quicknefs and 
quantity of motion in a mufcle will be, ceteris pa- 
ribus, as the length of its fibres; (for if a fibre four 
inches Iong will contract one inch in a given time, 
a fibre eight inches long will contraét two inches 
in the fame time; and the ftrength of a mufcle 
or power to raife a weight, ceteris paribus, will 
be as the number of its fibres; for if one fibre 
will raife a grain weight, twenty fibres will raife 
twenty grains:) neverthelefs, two mufcles of e- 
qual magnitude, one long, and the other fhort, | 
will both move the fame weight with the fame ve- 
locity when applied to a bone; becaufe the levers 
they at with muft be as their lengths, and there- 
fore the penniform and fhort thick mufcles are ne- 
ver applied to a bone for the fake of ftrength, nor 
long fibred mufcles for quicknefs ; for whatever 1s 
gained by the form of the mufcle, whether ftrength - 

or 
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or quicknefs, muft be loft by their infertions into 
the bone, or elfe the mufcles muft not act all they 
can, or the bones have lefs motion than they are 
made for. | 

In the limbs feveral mufcles pafs over two 
joints, both of which are liable to move at once, 
with force proportionable to the levers they act 
with upon each joint; but either joint being fixed 
by an antagonift mufcle, the whole force of fuch 
mufcles will be exerted upon the other joint; 
which in that cafe may be moved with a velocity 
equal to what is in both joints, when thefe muf- 
cles a&t upon both at once. This mechanifm is of 
great ufe in the limbs, as I fhall fhew in the pro- 
per places. 

TuaT only we call the proper ufe and action 
of any mufcle which it has without the neceffary 
affiftance of any other mufcle, and what that is 
in a mufcle moving a joint we may always know 
in any fituation, and with what force it acts, ce- 
teris paribus, by dropping a line, from the centre 
of motion of the joint it moves, perpendicular into 
the axis of the mufcle; but in a joint which ad- 
mits only of flexion and extenfion, this line mutt 
alfo be perpendicular to the axis of motion in that 
joint, and the action of the mufcles will be in the 
direGtion of that perpendicular line, and the force 
with which it aéts in any fituation will be, czteris 
ae, as the length of that perpendicular line. 

I Each 
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Eacu mutfcle, fo far as it is diftiné and is mo- 
ved againit any part, is covered with a fmooth ; 
membrane to make the fri€tion eafy; but: where 
they are externally tendinous, thofe tendons are of+ 
ten {mooth enough to make fuch a covering need- 
lefs. Befides this membrane there is another; 
known by the name of fafcia tendinofa, which de 
ferves to be particularly confidered. The ftrong 
one on the outfide of the thigh, which belongs t 
the fafcialis and gluteus mufcles is of great ufe in 
' railing the gluteus farther from the centre of mo- 
tion A the joint it moves, to increafe its force: in 
like manner the fafcia detached from the tendon 
of the biceps cubiti alters its direction for the fame. 
purpofe, but thofe on the outfide of the tibia and 
cubit, &c. are only flat tendons from which the 
fibres of the mutcles arife as from the bones. There 
are alfo in many places fuch tendons between : 


mufcles, from which each mutcle arifes in like 

manner, for the bones themfelves are not fufficient 
to give origin to half the fibres of the mufcles that 
belong’ to them; befides, if all the fibres had rife 
from the bones, they muft have been liable to com- 
prefs one another very inconveniently, =. 


- 
j 
CHAPTER 


i 


OF THE MUSCLES, 69 . 


CHAPTER Il. 
Of the miufcles. 


pati DESCENDENS arifes fiefhy from 
near the extremities of the eight inferior 
tibs, the upper part of its origin being indented 
with the ferratus major anticus, and the lower ly- 
ing under a fimall portion of the latiffimus dorfi, 
It is inferted flefhy into the upper part of the fpine 
of the ilium, and by a broad flat tendon (which 
firmly adheres to a like tendon of the following 
mufcle as they pafs over the rectus) into the os pu- 
bis, and linea alba, which is a {trong tendinous line 
extended from the os pubis to the fternum, between 
the mufculi rect. 

OBLIQUUS ASCENDENS arifes flefhy under the 
former mufele from the {pine of the ilmim, and is 
inferted flefhy in the cartilages of the three loweft 
fibs, and by a flat tendon into the fternum, and 
linea alba, together with the tendon of the forego- 
ing mufcle. The line in which thefe two tendons 
join on the outfide of the rectus mufcle, is called 
femilunaris: and though fo much of this mufcle as 
is inferted flefhy runs obliquely upward, yet the 
middle and lower part is directed tranfverfe and 
downward ; and befide the tendon, which it unites 
with the obliquus defcendens, it often detaches an- 
other near the fternum to be inferted with the tran{- 
verfalis under the rectus. 

2 PyRaA- 
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PyRAMIDALISs arifes from the os pubis, ad 
is inferted into the linea alba about three or four 

inches below the navel: this and its fellow are off 
ten wanting. | 
Rectus arifes tendinous from the os pubisl ' 
but flefhy when the pyramidales are wanting, anil 
is inferted into the lower part of the fternum, neat 
the cartilago enfiformis. This mufcle is divided in 
to four or five portions by tranfverfe tendinous in= 
terfections, that it might conveniently bend when 
the body is bowed forwards, though this mufcle 
fhould be then in action; and thefe interfe@tions are’ 
chiefly above the navel, where it is moft liable to 
be bent: befides being thus divided, its chief pref- 
fure will not be in its middle, but under the feve~ 
ral bellies of the mufcle, and the greateft below the 
navel, where is the longeft flefhy belly of this muf- 
cle, and where the parts in the abdomen. feem. to 
want moft to be fupported. 4 
TRANSVERSALIS arifes by a flat totic from: 
the tranfverfe procefies of the lumbal vertebre, and 
flefhy from the infide of the ribs below the dia— 
phragm, and from the fpine of the ilium ; then, be- 
coming a flat tendon, it pafles under the rectus to” 
its infertion into the linea alba. Between this ten- 
don and the peritoneum fometimes water is found 
in great quantities, which diftemper is called the 
dropfy in the duplicature of the peritoneum, which 
fhews this membrane has been miftook for part of 


the peritoneum. 9 
THESE 
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Tuesr five pair of mufcles all confpire to com- 
prefs the parts contained in the abdomen. The ob- 
liquus defcendens on the right fide, and afcendens 
on the left acting together, turn the upper part of 
- the trunk of the body towards the left, and vice ver- 
fa; but the trunk is chiefly turned upon the thighs: 
- the recti bend the body forward, and pull the fter- 
num downward in expiration; the two oblique 
mufcles and the tranfverfe on each fide near the 
groins, are perforated to let through the procefius 
vaginalis with the {permatic vefiels. Thefe perfo- 
rations are diftant from cach other, fo as to fuffer 
the veflels to defcend conveniently into the {cro- 
tum: this way the inteflines or the omentum de-~ 
fcend in ruptures. 

CREMASTER TESTIS is a {mall portion af 
fibres which arifes from the ilium, and appears to. 
be part of the obliquus afcendens mufcle, ‘till it 
meets with the {permatic veffels at their coming out 
of the abdomen, where it begins to defcend with 
them by the fide of the proceffus vaginalis, to the 
tefticle, over which it is loofely expanded. This 
mufcle is too {mall to be plainly difcovered in ema~ 
ciated bodies, 

EREcTOR PENIS arifes from the os ifchium, 
and is inferted into the crus penis near the os pubis. 
It is faid, by prefling the penis againft the os pubis 
to comprefs the vena ipfius penis, and hinder the 

reflux of blood, whereby the penis becomes exten- 
a ded 
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ded and erect; but it does not appear to me to be 
well contrived for that ufe. 

ACCELERATOR URINZ&Z. This, with its fel 
low are but one mufcle. It arifes tendinous from 
the.offa ifchia, and flethy from the {phinéter ani ; 
or, according to Mr. CowPer, from the fuperior 
part of the urethra as it paffes under the os pubis: 
and thence being expanded over the bulb of the u- 
tethra, it afterwards divides, and is inferted into 
the penis. The ufe of this mufcle is not to accele- 
rate the urine, for that is propell’d by the detrufor 
urine, of mufcular coat of the bladder, but to pro= 
trude the femen, which is done only by this; and 
‘tt being feated oppofite to the os pubis, it feems ta 
be much better fitted to be a relaxer of the penis 
by pulling it from the os pubis, than the erector is 
for the office affigned it. 

Re anevunsaries PENIS is that part of the 
former mufcle which arifes from the offa ifchia. 

SPHINCTER VESICH URINARI@ isa {mall 
portion of mufcular fibres, not eafily to be diftin- 
guifhed, running round the neck of the bladder ta 
prevent the involuntary effufion of urine. 

DETRUSOR URINZ# is the mufcular coat of 
the bladder : its fibres are differently difpofed ; but 
chiefly terminating in the fphincter vefice, whereby 
it not only prefles the urine forward, but, when the ~ 
bladder is full, becomes an antagonift to the pr 
cter, acting almoft at right angles. 

ERz- 
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‘ERECTOR CLITORIDIS atifes from the if. 
chium, and is inférted into the crus clitoridis, like 
the erector penis in men, and is faid, to caufe ere- 
€tion in the fame manner, 

SPHINCTER VAGIN is an order of mufcu- 
lar fibres intermixed with membranous fibres far- 
rounding the vagina uteri near its orifice; it is con- 
nected to the offa pubis and fphinéer ani; its ufe 
is to conftringe the orifice of the vagina, to prefs 
out a liquor from the glands of the vagina, and 
embrace the penis in coition. 

Dr, Doucias mentions two pair of mufeles of 
the vagina of his own difcovering, which I have 
never diffected, and will therefore give them in his 
own words.; ‘“‘ The firft arifes from the inner edge 
** of the os pubis mid-way between the ifchion and 
*« the beginning of the crus clitoridis, is inferted 
*< into the vagina; the fecond arifes tendinous and 
** flefhy from the os pubis internally in common 
‘* with the levator ani, is inferted into the upper 
** part of the vagina at the fide of the meatus uri- 
** narius or collum vefice.” 

SPHINCTER ANI is a mufcle near two inches 
in breadth, furrounding the anus to clofe it, and 
to prevent involuntary falling out of the feces. 

LevaTor Ani, by Dr. Doucras called two 
pair of mufcles, but Mr. Cowrer defcribes the 
whole as one mufcle only, which arifes from the 
ofa ifchii, pubis, and facrum within the pelvis, . 
and is inferted round the lower end of the.reum 
inteftinum, Fistu- 
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FisTuL@ in ano, that are within this mufcle, 
generally run in the direion of the gut, and may 
be laid open into the gut with great fafety; but 
thofe fittule, or rather abfcefles that are frequently 
formed on the outfide of the fphin@ter, and ufually 
farround it, all but where this mufcle is connected to 
the penis, cannot be opened far into the gut, with- 
out totally dividing the fphinCer, which, authors 
fay, renders the fphinéter ever after uncapable of 
retaining the excrement. One inftance of this kind 
I have known; but Mr. Bersecx of York, an 
excellent furgeon, and particularly famous for this 
operation, has affured me, that he has often been 
forced to divide the fphin¢ter, which has made the 
patients unable to hold their excrements during their 
cure, but the wounds being healed, they have re- 
tained them as well as ever. | , 

CoccyGEt arife from the acute procefles of the 
offa ifchii, and are inferted into the os coccygis, 
which they pull forward. | 

- OcciPiTo-FRONTALIS, is a mufcle with four 
flefhy bellies, commonly named frontales and occipi- 
tales. It arifes behind each ear from the os occi- 
pitis, and foon becoming tendinous, pafles under 
the hairy {calp to the forehead, where it becomes 
broad and flefhy, adhering to the fkin, and is in- 
ferted into the upper part of the orbicular mufcles 
of the eyelids into the os frontis near the nofe, and 
by two proceffes into the: bones of the nofe. When © 
this mufcle aéts from the back part, it pulls the 
| ool fig 
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fkin of the forehead upward, and wrinkles it tranf- 
verfe, and in fome perfons the hairy {calp back- 
wards; but when the forepart of it acts, it draws 
the {kin with the eyebrows downward, and towards 
the nofe when we frown. The tendon of this muf 
cle has been miftaken for a membrane, and been 
called pericranium, and the true pericranium, pe- 
riofteum. | 

ELEVATOR AURICULZ& arifes from the ten- 
don of the occipito-frontalis, and is inferted into 
the upper part of the ear that is connected to the 
head. 

RETRACTOR AURICULZ arifes by one, two 
or three {mall portions from the temporal bone a- 
bove the mammniillary procefs, and is inferted into 
the ear to pull it backward. 

ORBICULARIS PALPEBRARUM {furrounds the 
eyelids on the edge of the orbit, and is fixed to the 
futura tranfverfalis at the great corner of the eye ; 
it fhuts the eyelids, efpecially in winking. That 
part of this mufcle that lies under the eyebrow 1s 
~ yery much intermixed with the occipito-frontalis, 
and under it, from the os frontis near the nofe, a- 
rifes a {mall portion of diftinct fibres which end in 
this mufcle, and, I think, are a part of it; never- 
thelefs, from the effect of their action, are not im- 
properly called mufculus corrugator. 

_ CILIARIs is a very {mall portion of this mu{- | 
cle, next the ciliary cartilages of the eyelids. 


K ELE- 


“4 OF THE MUSCLES, 

ELEVATOR PALPEBRA SUPERIORIS REC- 
rus: arifes above the optic nerve, from the perio- 
{teum at the bottom of the orbit, as do alfo the 
five following mufcles, and is inferted into the 
whole ciliary cartilage of the upper eyelid by a very 
thin flat tendon. 

ELEVATOR OCULT arifes from the bottom of 
the orbit, between the optic nerve and the forego- 
ing mufcle, and is inferted in the upper part of the 
tunica {clerotis of the eye, near the cornea. 

DEPRESSOR OCULI arifes, and is inferted di- 
rectly oppofite to the laft defcribed mutfcle. 

ADDUCTOR OCULI arifes from the bottom of 
the orbit, near the optic nerve internally, and is 
inferted into the tunica {fclerotis on the fide next 
the nofe. 

ABDUCTOR OCULI has hotly! its origin and in- 
fertion directly oppofite to the adductor. 

OBLIQUUS SUPERIOR feu TROCHLEARIS a- 
rifes between the elevator and adduétor oculi at the 
bottom of the orbit, thence afcending by the fu- 
tura tran{verfalis, becomes a round tendon, which 
paffing through a pulley at the upper and inner 
part of the orbit near its edge, is infer ted near the 
bottom of the globe of the eye, which it pulls up- 
ward and seats, and thereby mim the a 
outward and downward. 

OBLIQUUS INFERIOR arifes from the os ma- 
xillx fuperioris, at the edge of the orbit; thence 
palling over the depreffor is inferted near the ab- 

i - ductor 
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ductor at the bottom of the eye, but not fo low as 
the infertion of the obliquus fuperior: it turns the 
pupil upward and outward. 

THESE mu({cles are inferted with great advan- 
tage to move a {mall weight, and are very long, 
that the eye may be moved with fufficient quick- 
nefs. The two oblique mufcles are an axis to the 
motions of the other four, and acting ftrongly a- 
gain{t them, which action I take to be what is vul- 
garly called ftraining the eye, may, I think, bring 
the cryftalline humour nearer to the retina, and 
poflibly may make the cryftalline humour more 
flat to fit the eye for objects at a great. diftance.. 
For this end it feems to me that there are fix muf- 
cles thus difpofed, when three might be fuflicient 
to turn the eye every way, if it was in a proper 
fixed focket ; -and it feems alfo that while the mul 
cles are all thus in ation, the fuperior oblique in 
each eye fets the pupil farther from the nofe, while 
the inferior oblique directs it upward; the firft of 
which actions is always neceflary, and the latter 
often fo, when. we look with both eyes at very di- 
{tant objects; and when the two oblique mufcles 
grow weak by age or difeafe, or ceafe to act at all, 
as in paralytic cafes, and death, then the eye finks 
in the orbit. 

SPHINCTER Or CONSTRICTOR oOR1IS furrounds 
the mouth about three fourths of an inch broad. 
This mufcle is very much intermixed with all the 
mufcles that are inferted into it. 
| K 2 ELE- 
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ELEVATOR LABII SUPERIORIS PROPRIUS 
arifes from the bone of the upper jaw under the 
anterior and inferior part of the orbicularis palpe- 
brarum, and ufually takes another {mall beginning 
from the os malz, which feems as if it was fent off 
from the orbicularis palpebrarum; and _pafling 
down by the fide of the nofe, into which it fends 
fome fibres, is inferted into the upper part of the 
{phincter oris. This raifes the upper lip, and helps 
to dilate the noftrils. 

DEPRESSOR LABII SUPERIORIS PROPRIUS 
is a {mall mufcle arifing from the upper jaw, near 
the dentes inciforii, and is inferted into the upper 
part of the lip and root of the cartilages of the nofe; 
hence it is alfo a depreflor of the nofe, which ac- 
tion conftricts the noftrils, 

DEPRESSOR LABII INFERIORIS PROPRIUS 
arifes broad from the lower jaw at the chin, and is 
foon inferted into the {phincter oris; the order of 
fibres in this feems not fo confpicuous as in the o- 
ther mufcles of the face. 

ELEVATOR LABII INFERIORIS PROPRIVS 
arifes from the lower jaw, near the dentes inciforit, 
and is inferted into the lower part of the lip. 

ELEVATOR LABIORUM COMMUNIS. arifes 
from a depreffed part of the fuperior maxilla under 
the middle of the orbit, and is inferted into the 
fphinéter mufcle near the corner of the mouth. © 

DEPRESSOR COMMUNIS LABIORUM arifes la- 


terally from the lower jaw near the chin, and is 
inferted 
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inferted into the fphincter, oppofite to the former. 

ZY GOMATICUs arifes from the anterior part 
of the os zygoma or malz, and frequently derives 
a portion of fibres from the orbicularis palpebrarum, 
thence running obliquely downwards. It is inferted 
into the fphincter at the corner of the mouth, be- 
twixt the elevator communis and buccinator; it 
draws the corner of the mouth outward and up- 
ward. When this mufcle grows weak, the corner 
of the mouth finks, as may be obferved in old 
_ perfons. 

BuccitnaTor arifes from the proceflus coronx 
of the lower jaw, and pafling contiguous to both 
jaws, is inferted into the {phincter mufcle at the 
corner of the mouth. It ferves either to force 
breath out of the mouth, or thruft the aliment be- 
tween the teeth in maftication, or to pull the cor~ 
ner of the mouth outward. 

PLATYSMA MYOIDEs arifes loofely from o- 
ver the pectoral and part of the deltoid mutcle, 
and running obliquely forward, is inferted into the 
chin, and depreffor mufcles of the lips. This mui- 
cle being exceeding thin; a mere membrana carno~ 
fa, ferves to cover the unequal furface of the fub- 
jacent mufcles, and render the neck even; it alfo 
pulls down the corner of the mouth, and, from its 
infertion at the chin, may contribute to the pulling 
down of the lower jaw. | 

RETRACTOR ALY NAst is a very {mall muf- 


cle arifing from the bone of the nofe, and is infer- 
ted 
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ted into the {kin and cartilage at the fide of the 
nofe. | 

MyLonyoIipeEus with its fellow, may be e- 
fteemed one penniform or elfe a digaftric mutfcle. 
It arifes from the linea afpera on the infide of the 
_ Jower jaw and procefius innominatus, both fides 
meeting at about right angles in a middle line up- 
on the following mufcles. It is inferted by a {mall 
portion of fibres into the bafis of the os hyoides ; 
it moves the tongue upward and forward, and alfo 
compreffes the following mufcles, whereby they 
raife the tongue more commodioufly, and alfo hin- 
ders them from drawing the bafis of the os hyoi- 
des into a right line betwixt the chin and fternum 
at fuch times as the ftylohyoidei cannot act, 

GENIOHYoIDEUs arifes from the proceflus in- 
nominatus of the lower jaw, under the foregoing 
mufcle, and is inferted into the bafis of the os hy- 
oides, which it pulls upward and forward. This, 
with its fellow, are for the moft. part but one 
mufcle. 

STYLoHYoIDEUSs arifes from the proceflus fty- 
liformis near its root, and pafling contiguous to the 
horn of the os hyoides becomes inferted laterally 
into its bafis. This mufcle is fometimes perforated 
about the middle by the tendon of the digaftrie 
mufcle of the lower jaw. Its ufe is to pull the os 
hyoides up and backward. hy 

Coraconyo1Devs arifes from the upper cofta 
of the {capula near the proceffus coracoides, and 

paffing 
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paffing under the maftoideus mufcle becomes in 
that place a round tendon; thence pafling almoft 
parallel to the following mufcle, is inferted toge. 
ther with it into the bafis of the os hyoides; this 
draws the os hyoides downward, and a little back. 
ward. I have once feen ‘one of thefe mufCles 
wanting, and the fternohyoideus arifing from the 
middle of the clavicle on that fide. 

STERNOHYOIDEUS arifes from a roughnefs at 
the under part of the clavicula near the {ternum, 
and the cartilaginous part of the firft rib; and is 
inferted into the bafis of the os hyoides, to pull it 
downward. 

GENIOGLossvus arifes from the proceffus in- 
nominatus of the lower jaw, and is inferted broad 
into the under part of the tongue, to pull it up 
and forward, and fometimes. has a fmall infertion 
mto the os hyoides, 

BasroGLossvus feems a portion of the former 
mufcle ; it arifes from the bafis of the os hyoides, 
and is inferted into the tongue nearer its tip. 

CERATOGLossUs arifes from the horn of the 
os hyoides, and is inferted laterally into the tongue 
near its root, to pull it downward and forward. 

STYLOGLOssUs arifes from the extremity of 
the proceffus ftyliformis, and is inferted into. the: 
tongue near the former to pull it up and backward. 
I have very often found another ftyloid mutfcle fo 
inferted, that I cannot tell whether to call it a 


mufcle of the tongue or pharynx, : ; 
THE 
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THE TONGUE isa mufcle made of fibres, lon- 
eitudinal, circular, and tranfverfe, fo intermixed as 
eft to ferve its feveral motions. 
HyoruyvRoiDEus or CERATOTHYROIDEUS 
arifes from patt of the bafis, and the horn of the 
os hyoides, and is inferted into the lower part of 
the cartilago thyroides, to pull it upward. 
STERNOTHYROIDEUS arifes from the infide 
of the fternum, and is:inferted with the former ; 
it pulls the thyroid cartilage direCtly downward. 
CricoTHYROIDEUS arifes from the anterior 
‘part of the cartilago cricoides, and running ob- 
liquely upward and outward, is foon inferted into 
the infide of the cartilago thyroides, which it pulls 
towards the cartilago cricoides. Both this mufcle 
and its fellow for the moft part appear double. - 
. CRICOARYT#NOIDEUS POSTICUS arifes from 
the back part of the cartilago cricoides, and is in- 
ferted into the arytenoides to pull it backward. 
CRICOARYT#NOIDEUS LATERALIS arifes 
laterally from. the cartilago cricoides, and 1s inferted 
laterally into the arytanoides. This with its fel- 
low, pull down each cartilage toward their origin, 
and thereby dilate the rimula. . 
THYROARYTANOIDEUS arifes from the fu- 
perior, middle, and inner part of the cartilago thy~ 
roides, and is inferted with the former into the a- 
rytanoides cartilage to dilate the rimula, Thefe two 
lat defcribed mufcles are not naturally divided, and 


therefore ought to be accounted but one mufcle. 
| Ary- 
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ARYTZNOIDEUs is one fingle ntufcle, which 
arifes from one arytenoidal cartilage, and is inferted 
into the other to draw them together, arid clofe the 
rimula, Thefe few fmall mufcles of the tongue and 
larynx, with only one pipe, make a greater variety 
of notes and founds than can be made by artificial 
inftruments, and that in a manner {o little under- 
{tood by us, and by organs fo little differing from 
thofe in quadrupeds, that, for ought we know of 
them, brutes might be as capable of all thefe founds 
as men. 

STYLOPHARYNG 4s arifes from near the bot- 
tom of the proceflus ftyloides of the os petrofum, 
and running obliquely downward, is inferted into 
the pharynx. This mufcle with its fellow, pulls up 
and dilates the pharynx to receive the aliment. 

OrsoPHaGEuws arifes like a wing from feveral 
parts of the fcull, tongue, os hyoides, the cricoid 
and thyroid cartilages, and)is inferted into the pha- 
rynx. This, with its fellow, conftringe the pha- 
rynx, and prefs the aliment down the gullet. 

MuscuLus vAGINALIS GUL is the muf- 
cular coat of the gula. 

PTERYGOPHARYNGAWUsS is not a diftiné muf- 
cle, but the beginning of the pharynx near the ee: 
ceffus pterygoides of the fphenoidal bone. 

PTERYGOSTAPHYLINUS INTERNUS arifes 
from the os fphenoides, near the iter ad palatum, 
or euftachian tube, and is inferted into the uvula, 

L _ which 
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which it pulls up while we breathe through the 
mouth, or {wallow. 

PTERY GosT APHYLINUS EXTERNUS ariles by 
the fide of the laft defcribed muftle, and is alfo 
inferted near is; but becomes its antagonift by be- 
ing reflected on a pulley, over a procefs at the . 
lower part of the pterygoidal proceffes of the {phe- 
noidal bone. = | } 

Giosso-STAPHYLINUs is a very fmall por- 
tion of mufcular fibres which paf$ from the tongue 
to the palate, which it pulls down when we breathe 
through the nofe. | 4 Orr? 

Tue palate itfelf is a fort of double mufcle, 
whofe action feems only to fupport it felf and affift 
thofé mufcles which pull it upwards. :? 

DicastTricus arifes from the finus of the ma- 
millary procefs of the os temporis, and from a flefhy 
belly, becoming a round tendon, pafies through, 
and fometimes under the ftylohyoideus mutcle ; 
and then being tied down by a ligament to the os 
hyoides, grows flefhy, and is fo inferted into the 
anterior ‘part of .the lower jaw’ internally. This 
mufcle’s direction being altered by its being tied to 
the os hyoides, where it makes an angle, and not - 
at its paflage through ‘the’ ftylohyoideus, pulls the 
the lower jaw downward withimuch greater force 
than otherwife it coald have done? and being con- 
nected to the os hyoides, when it aéts, it prevents 
the ation of feveral mufcles which are concerned 
in fwallowing ; whence it is that we cannot fwal- 

| low 
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low at the fame time that we open the jaw, as 
thofe brutes can whofe digaftric mufcles are. not 
connected to that bone. ¥i | 

TEMPORALIS arifes from the os frontis, -paric~ 
tale, {phenoides, mal, and temporis, and, paffing 
under the two procefles named os jugale, is inferted 
externally into the proceffus coronalis of the lower 
jaw, which it pulls upward, ‘This mufele is co- 
vered with a ftrong tendinous fatcia. 

MAssETER atifes from the lower edge of the 
os mal# or zygoma, and the procefs which joins 
this from the temporal bone, and is inferted to the 
outer part of the angle of the lower jaw, which it 
pulls up and forward. Thefe two laft deferibed 
muicles having different directions, when they act 
together, make a {teddy motion in the diagonal of 
their directions. 

PTERYGOIDEUS INTERNUs arifes from the 
procefius pterygoideus externus, and from the finus 
between the pterygoid proceflés, and is inferted in- 
ternally into the angle of the lower jaw, which it 
pulls upward. 

PTERYGOIDEUS EXTERNUs ariles from the os 
maxillare and os fphenoides, near the root of the 
external pterygoid procefs, and is inferted internally 
into the proceflus condyloides of the lower jaw, 
which it pulls to one fide, and forwards, or acting 
with its fellow pulls the jaw direCly forward. ; 

SUBCLAVIUs arifes from the fuperior part of © 
the firft rib, and is inferted into more than half the 

L 2 underfide 
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underfide of the clavicula next the fcapula. Its ufe 
is to draw the clavicula toward the fternum, that 
they may not be fevered in the motions of the 
{capula. Re | 
TRAPEZIUs arifes from the os occipitis, and 
from a linea alba colli, from the fpinal procefs of 
the laft vertebra of the neck, and the ten upper- 
moft of the back, and from a linea alba between 
all thefe proceffes ; and is inferted into one third of 
the clavicle next the fcapula, almoft all the back 
part of the fpine of the fcapula, and as much of 
the proceffus acromion as lies between the fpine of 
the fcapula and the clavicle. This mufcle draws 
the fcapula directly backward. 
Ir is generally faid by authors, that the feveral 
parts of this mufcle a&t at different times, and fo 
pull the fcapula different ways, as obliquely up- 
ward, downward, or backward; but, I think, if 
that happened, it muft neceffarily divide this muf- 
cle into diftin® portions, thofe that contract always 
feparating from thofe that do not. | | 
RHoMBOIDES arifes tendinous under the former 
from the fpinal procefs of the inferior vertebra of 
the neck, part of the linea alba colli, and from the 
{pinal procefies of the four or five uppermoft ver- 
tebre of the thorax, and is inferted into the bafis 
of the feapula, which it pulls up and backward. 
The upper part of this mufcle arifing from the 
neck, is in many ‘bodies, by the motions of the 
neck, feparated and made a diftinct mutcle. 
ELE- 
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ELEVATOR SCAPUL# arifes from the tran{- 
verfe procefles of the four fuperior vertebre of the 
neck, and is inferted into the upper angle of the 
{capula. 

SERRATUS MINOR ANTICUs arifes under the 
pectoralis, from the third, fourth, and fifth ribs, 
and is inferted into the proceffus coracoides fcapu- 
le, which it pulls forward and downward. ‘This 
mufcle is always faid to be an elevator of the ribs, 
though it arifes from the sp i which is fup- 
ported by the ribs. 

SERRATUS MAJOR ANTIcUs arifes from the 
anterior part of the eight fuperior ribs, and is in- 
ferted into the bafis of the fcapula, which it draws 
forward, and by that means moves the focket of 
the fcapula upward, ‘This mufcle has been always 
accounted an elevator coftarum, though each por- 
tion of it is nearly parallel to the rib it rifes from. 

Avt the mufcles inferted into the bafis of the 
{capula are alfo inferted into one another. 

PrcToRALts arifes from near two thirds of the 
clavicula, next the fternum, and all the length of 
the os pectoris, and from the cartilages of the ribs, 
and is inferted into the os humeri, between the bi- 
ceps and the infertion of the deltoides, The ufe of 
it is to draw the arm forward. A {mall portion of 
the lower part of this mufcle is often confounded 
with the obliquus defcendens abdominis; and in 
fome bodies, neither the upper part, nor its tendon, 
can be eafily feparated from the deltoides; and in 

others 
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others, even that part of it that arifes from the cla- 
vicula is a diftin@: portion. Near the infertion of 
this mufcle the fibres crofs thofe from below, end- 
ing above in the arm, and thofe from above be- 
ine that the tendon of this mufcle might not lie 
inconveniently low between the arm and thorax, 
as it would have done had the fibres which arife 
loweft from the fternum been inferted loweft in the 
arm; but this croffing does not make the tendon 
at all {tronger, as is often faid; nor can I fee how 
it came to be thought that this tendon fhould want 
more ftrength in proportion than other tendons. 
DELTOIDES arifes exaly oppofite to the in- 
fertion of the trapezius, from one third part of the 
clavicula, from the acromion and {pine of the {ca- 
pula, and is inferted tendinous near the middle of 
the os humeri, which bone it lifts direétly upward. 
The outermoft parts of this mufcle, when the arm 
hangs down, lie below the center of motion of the 
joint, and therefore can have no fhare in lifting the 
humerus up ‘till it is raifed part of the way by the 
other part of this mufcle, and the following mutf- 
cle; and as the outer parts of this mufcle begin to - 
act, the following mutfcle acts with lefs advantage: 
and it feems to me, that the fole reafon why this 
mufcle is made of fo many parts, is, that they 
may act independently ; for it is demonttrable that 
this mufcle, when the whole of it ats, cannot raife 
the arm with fo great advantage as a right lined 
mufcle of the fame magnitude would have done. 
SUPRA- 
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SUPRASPINATUs arifes fiom the dorfum {ca- 
pulz above the fpine, and pafling between the two 
procefles, is inferted into the upper part of the os 
humeri, which it helps to raife until it becomes pa- 
tallel with the {pina fcapule. 

THE fuprafpinatus, the deltoides, and coraco- 
brachialis affift in all the motions of the humerus, 
except depreflion ; it being neceflary that the arm 
fhould be raifed and fuftained, in order to move it 
to any fide. . 

INFRASPINATUS arifes from the dorfum {ca- 
pula below the {pine, and is inferted, wrapping o- 
ver part of it, at the fide of the head of the os hu- 
meri; it turns the arm fupine and backward; for 
there is a prone and fupine rotatory motion of the 
humerus of near ninety degrees, 

TERES MINOR is a finall mufcle arifing below 
the former from the inferior cofta {capule, and is 
inferted together with it. It affifts the former in 
turning the arm fupine, but pulls it more down- 
wards, 

TERES Major arifes from the lower angle of 
the {capula, and is inferted at the under part of the 
os humeri, about three fingers breadth from the 
head. This draws the os humeri toward the lower 
angle of the fcapula, and turns the arm prone and 
backward. 

LATIssimus porsr arifés by a flat tendon 
from the {pinal proceffes of the feven or eight in- 
ferior vertebra of the back, and thofe of the loyns, 
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facrum, and ilium ; and growing flefhy, after it has 
pafled the extenfors of the trunk, receives another 
{mall fefhy beginning from the ninth, tenth, and 
eleventh ribs, and is inferted into the os humerl, 
with the former. This turns the arm backward 
and prone. The tendon of this mutfcle ferves for a 
~ membrane to the extenfors of the back, and is con- 
nected to the tranfverfe procefles of the vertebre 
lumborum. : : es 
 SypscAPULARIS arifes from the hollow fide 
of the fcapula, which it fills up, and 1s inferted 
into the head of the os humeri, wrapping fome- 
what over it. This pulls the arm to the fide and 


. prone. 


CoRACOBRACHIALIS arifes from the procef= 
{us coracoides fcapule, in common with the origin 
of one head of the biceps, and is inferted into the 
os humeri internally about its middle. ‘This raifes 
the arm, and turns it fomewhat outward. 

BicEPs CUBITI FLEXOR arifes with two heads, 
that the fibres of this mufcle might not comprefs 
one another, one from the proceflus coracoides fca- 
pulz, in common with the coracobrachialis muf+ 
cle, and the other by a round tendon from the edge 
of the acetabulum {capule, which paffing in a ful- 
‘cus of the os humeri, afterward becomes flefhy, 
and joins the firft head to be inferted with it into 
the tubercle of the radius; and fometimes this 
mufcle has a third head, which arifes from the 
middle of the os humeri. This mufcle lifts up the 

humerus, 
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humerus, bends the cubit, and has as great a fhare 
as any one muf{cle in turning the cubit fupine; the 
humerus being fixed by other mufcles, the whole 
force of this mufcle will be exerted upen the cu- 
bit, or the cubit being fixed by an extenfor, the 
whole force of it will be {pent in raifing the arm, 
and therefore ought to be always reckoned among 
thofe that raife a weight at arms length. A pun- 
Cture of the tendinous expanfion of this mufcle is 
fuppofed to be always attended with grievous pain 
and inflammation, and has, if we have not mifta- 
ken the caufe, often proved mortal; yet many 
eminent inte have given inftances of lar ger 
tendons being cut and ftitched, without any bad 
fymptoms; and we have often feen them cut, 
torn, ulcerated, and mortified, without any more 
fign of pain Mean ah Otis parts. So that I can- 
not fee what the great mifchief of pricking this 
tendinous fafcia is owing to, unlefs its lying fo 
much upon the ftretch, which may be whol- 
ly avoided by bending the elbow, and turning 
the cubit prone. Since I have confidered this cafe, 
I have met with one who was thus injured by 
an injudicious blood-letter, who ordered the pati- 
ent to keep her arm extended for fear of a contra~ 
ction, and fhe was not without the moft violent 
Pain for a whole fortnight; but upon bending the 
cubit, and turning the arm prone, fhe grew pre- 
fently eafy, and, in a few days, well. Neverthe- 
Jefs, Iam perfuaded that moft of the accidents 

M which 
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which are thought to be merely from blood-letting 
are critical difcharges of fome difeafe, and from 
the puncture a {mall inflammation beginning, in- 
creafes and fuppurates. But however fingular I 
may be thought in this opinion, I can be fure F- 
am difinterefted in it, having never had any ill ac- 
cident follow blood-letting in my life, 

BRACHLAUS INTERNUS arifes from below the 
middle of the os humeri, and is jnferted into a 
rough place of the ulna immediately below the 
juncture. This alfo bends the cubit. 

SUPINATOR RADII LONGUS arifes from the 
lower and outer part of the os humeri, and is in- 
ferted into the upper fide of the radius, near the 
carpus. This mufele is not a fupinator but a ben- 
der of the cubit, and that with a longer lever than» 
cither of the two former mufcles, and is lefs con- 
cerned in turning the cubit fupine, than either the 
extenfors of the carpus, fingers, or thumb. 

TRICEPS EXTENSOR CUBITI, commonly di- 
ftinguifhed into biceps and bracheus externus, The 
firft of thefe heads arifes from the lower cofta of 
the fcapula near the acetabulum ; the fecond from 
the outer and back part of the os humert; the 
third, lower and more internal ; and are inferted 
into the proceflus clecranon of the ulna. The firft 
of thefe heads draws the arm backward, with as 
long a lever as it extends the cubit, 

Ancon.aus atiles from the outward extuberance 
of the os humeri, and is inferted into the upper 


part . 
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part of the ulna: this is alfo an extenfor. 

~ PALMARIS LONGUS arifes {mall from the inner 
extuberance of the os humeri, and from a fhort 
belly foon becomes a tendon, which is connected 
to the ligamentum tranfverfale carpi, and expanded 
in the palm of the hand. ‘This mufcle is often 
wanting, but the expanfion in the hand never ; yet 
it being connected to the ligament of the carpus, 
it muft bend the carpus, and cannot conftridt the 
palm of the hand; and when it is ie ge the fic- 
xor carpi radialis is larger. 

PALMARIS BREVIS or CARO QUADRATA 
arifes obfcurely from the ligamentum tran{verfale 
carpi, and feems to be inferted into the eighth bone 
of the carpus and the metacarpal bone of the litle 
finger. This helps to conftri@t the palm of the 
hand, and is very different in fize in different bo 
dies. 

FLEXOR CARPI RADIALIS arifes from the 
inner extuberance of the os humeri, and foon be- 
coming a {trong tendon, pafles through a channel 
of the fifth bone of the carpus, and 1s inferted into 
the metacarpal bone of the fore-finger. This not 
only bends the carpus upon the radius, but alfo the 
bones of the fecond order upon thofe of the firft ; 
which motion is nearly as much as that upon the 
radius, 

FLEXOR CARPI ULNARISariles from the fame 
_extuberance with the former, and a fafcia betwixt 
this mufcle and the tenfor ulnaris contiguous to the 
M 2 ulna, 
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ulna, and is inferted bya fhort tendon into the 
fourth bone of the carpus. 

EXTENSORES CARPI RADIALES; the firft 
atifes from the os humeri immediately below the 
fupinator radii longus, and is inferted into the me- 
tacarpal bone of the firft finger; the fecond arifes 
immediately below this, from the outer extuberance 
of the os humeri, and is inferted into the metacar- 
pal bone of the fecond finger. The firft of thefe 
mufcles is a bender of the cubit as well as an ex- 
tenfor of the carpus, and its often acting with the 
benders of the cubit while the other is not in a- 
étion is the reafon why it is fo diftin& from it. 

EXTENSOR ULNARIS arifes from the fame ex- 
tuberance with the former, and half the ulna be- 
low the anconeus mufcle ; then becoming a tendon 
runs in a {mall finus at the bottom of the ulna, 
and is inferted into the metacarpal bone of the lit- 
tle finger. See ULNA, p. 31, 32. The extenfors of 
the carpus being inferted into the metacarpus at 
once perform the motion between the bones of the 
carpus, and that between the carpus and radius, 
‘The flexor and tenfor ulnaris a€ting together turn 
the hand downward, the tenfor and flexor radialis 
upward, 

PERFORATUS Of FLEXOR SECUNDI INTER-= 
NODII DIGITORUM arifes from the inner tubercle 
of the os humeri, and from the upper part of the 
ulna, and the middle of the radius; then becom- 
ing four {trong tendons, pafles under the ligamen- 
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tum tranfverfale carpi, and is inferted into the be- 
ginning of the fecond bone of each finger. 

PERFORANS Or FLEXOR TERTII INTERNO- 
DII DIGITORUM arifes from half the ulna, and a 
great part of the ligament between the ulna and 
radius, then becoming four tendons, paffes under 
the ligamentum tranfverfale carpi, and through the 
tendons of the former mufcle to their infertion into 
the third bone of each finger. The tendons of both 
thefe mufcles are tied down to the fingers by a 
{trong ligament. If thefe mufcles had not pafled 
one through the other, the perforatus, which is 
the leffer mufcle, muft have gone to the laft joint 
where the ftronger mufcle is wanted ; and befides, 
the tendons of the fecond joints would have pref- 
fed thofe that bend the lait, and not lain firmly 
upon them neither, 

LUMBRICALES Of FLEXORES PRIMI INTER- 
NODII DIGITORUM arife from the tendons of the 
laft mentioned mufcle, and are inferted laterally 
toward the thumb into the beginning of the firft 
bone of each finger, 

EXTENSOR DIGITORUM COMMUNIS arifes 
from the outer extuberance of the os humeri, and 
pafling under a ligament at the wrift, is divided 
into four tendons which communicate upon the firft 
joint, which keeps them from fliding off the joints 
of the fingers, where they are a little connected to 
the firft bones, and afterward are inferted into the 
beginning of the fecond bone of each finger. 
7 | Ex- 


94 OF THE MUSCLES. 


_ EXTENSOR AURICULARIS Of MINIMI DI- 
GITI is a portion of the laft muicle paffing under 
the ligament in a diftin® chanel. 

EXTENSOR INDICIS arifes from the middle of 
the ulna, and pafling under the ligament of the 
carpus, is inferted with the extenfor communis 1n- 
to the fore-finger.. This mufcle extends the fore- 
finger fingly. I have twice feen it wanting. 

ABDUCTOR PRIMI DIGITI, INTEROSSEI, 
and ABDUCTOR MINIMI DIGITI, are eight 
mufcles, one for each fide of each finger. Ab- 
duétor primi digiti arifes from the firft bone of 
the thumb, and the fide of the metacarpal bone 
of the firft finger. The interoffei are three pair — 
fitly divided into external and internal ; the exter- 
nal arife from the metacarpal bones, whofe {paces 
they fill up next the back of the hand; the in- 
ternal arife from the fame bones in the infide 
of the hand. Abductor minimi digiti arifes from 
the tranfverfe ligament, and fourth bone of the 
carpus; thefe mufcles are inferted, two into the 
firft joint of each finger, and then pafling oblique- 
ly over the tops of the fingers, are inferted into 
their laft bones; they bend the firft joints, and ex- 
tend the two laft, as in holding a pen, and in play- 
ing upon fome miufical inftruments. ‘The abduc- 
tors of the fore and little fingers, with the fecond 
and fifth interoffei mufcles acting, the fingers are 
divaricated, and the other four acting bring them 
together, and thefe mufcles which divaricate the 
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fingers, being extenders of the fecond and third 
joints, we never can divaricate them without ex- 
tending them a little. 

ADDUCTOR ossIS METACARPI MINIMI DI- 
GIT1 arifes from the eighth bone and tranfverfe li- 
gament of the carpus, and is inferted into the me- 
tacarpal bone of the little finger, which it pulls to- 
ward the thumb to conftrict the palm of the hand. 

EXTENSOR PRIMI INTERNODII POLLICIS 
arifes from the ulna below the anconeus mutcle, 
and the ligament between the ulna and radius; 
then becoming two, three, or four tendons, is in- 
ferted into the fifth bone of the carpus, and firft of 
the thumb. The firft of thefe infertions can only 
affit the bending of the wrift upward, and in turn- 
ing the arm fupine. 

EXTENSOR SECUNDI INTERNODII POLLICIS 
arifes immediately below the former from the ra- 
dius and tranfverfe ligament, and is inferted by a 
few fibres into the fecond bone of the thumb, but 
chiefly into the third. | 

ExTENSOR TERTII INTERNODII POLLICIS 
arifes immediately below the laft defcribed, from 
the ulna and ligament, and pafies over the radius 
nearer the ulna to be inferted at the third bone of 
the thumb. This extends the thumb more toward 
the ulna than the former mufcle, and is very much 
a fupinator. | 

FLEXOR PRIMI ET SECUNDI OSSIS POLLICIS 


arifes from the fifth bone and tranfverfe ligament 
of 
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of the carpus, and from the beginnings of the two 
firft metacarpal bones, and is inferted into the 
whole length of the firft bone of the thumb, and 
tendinous into the beginning of the fecond ; the fe- 
famoid bones of the thumb in fuch bodies as have 
them, lic in this tendon, where it pafles over the 
joint. | i : 
_ FLExoR TERTII INTERNODII POLLICIS a 
rifes large from almoft all the upper part of the ra- 
dius, and becoming a round tendon paffes under 
the ligamentum tranfverfale carpi to be inferted into 
the third bone of the thumb. This mufcle fingly 
acting, draws the thumb towards the metacarpal 
bone of the little finger; but the laft mentioned 
mufcle acting with it, turns it toward the fore- 
finger. , : 

ADDUCTOR POLLIcIs arifes from the carpus, 
and almoft the whole length of the metacarpal bone 
of the long finger, and is inferted into the begin- 
ing of the fecond bone of the thumb. This muf- 
cle naturally enough divides into two, and might ° 
better be called a flexor than adductor. 

ABDUCTOR POLLIcis arifes from the fifth 
bone and ligamentum tranfverfale of the carpus, 
and is inferted laterally into the beginning of the 
fecond bone of the thumb to draw it toward the 
radius. 

Tue mufcles which bend the thumb are much 
Jefs than thofe which bend the fingers; neverthe- 
lefs, the thumb is able to refift all the fingers, 
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merely from the advantages that arife from the 
thicknefs and fhortnefs of the bones of the thumb, 
compared with thofe of the fingers; but then. the 
quicknefs of motion in the fingers will exceed that 
of the thumb, as much as the fingers exceed the 
thumb in length, and their mufcles thofe of the 
thumb in largenefs. : 

SUPINATOR RADII BREvis arifes. from the 
outer extuberance of the os humeri and upper ‘part 
of the ulna, and running half round. the radius, is 
inferted near its tubercle. 

PRONATOR TERES arifes from the inner apo- 
phyfis of the os-humeri, and upper and forepart of 
the ulna, and is inferted tendinous into the radius 
below the former. | 

PRONATOR QUADRATUS arifes from the lower 
edge of the ulna near the carpus, and ‘paffing ander 
the flexors of the fingers, is inferted into the radius. — 

TuHeEseE mufcles are occafionally affifted in their 
actions by the mufcles of the hands, the extenfors 
affifting the fupinators, and the flexors the prona- 
tors, and moft of the extenfors of the hand take a 
great part of their origin from the tendinous fafcia 
that covers them. 

MasToIDeEws arifes fendtinus from the fter~ 
num near the clavicula, and. by a feparate flefhy 
portion from the clavicula, which foon unites with 
the other beginning, and is inferted to the outer 
part of the mamillary procefs of the temporal 
‘bone, It pulls that fide of the head it is inferted 
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into towards the fternum, and turns the face toward 
the contrary fhoulder. This, with its fellow, pull 
the head and neck toward the breaft, and act with 
a much longer lever upon each lower vertebra, than 
they do upon the next above, and with more power 
upon any of thofe joints than upon the head. This 
mufcle being inferted into the head, beyond the 
centre of motion of the head, with the firft ver- 
tebra, has been fuppofed by feveral anatomifts 
to pull the head backward; but the pafling be- 
yond fignifies nothing to that purpofe, unlefs a line 
going through its axis would pafs. below the cen- 
tre of motion: and it is the more to be wondered 
how this miftake prevailed, if we confider that this 
mufcle’s being added to the extenfors of the head 
and neck, would make the force of that action a 
hundred times greater than that of the benders, 
And if this is not enough to convince, let any one 
lying on his back raife his head, and he will foon 
feel this mufcle in action; but bowing the head 
forward in an erect pofture will not fhew this, un- 
lefs fome refiftance is made to the head, becaufe 
the centre of gravity of the head lying before the 
centre of motion, there needs no more than a re= 
laxation of the extenfors, to bring the head for- 
ward in that pofture. 

RecTus INTERNUS MAJOR arifes from the 
anterior part of the tran{verfe procefies of the third, 
fourth, fifth, and fixth cervical vertebre; and :paf- 
fing over oe two fuperior, is inferted into'a rough- 

ne{s 
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nefs of the occipital bone near the fore-part of the 
great foramen. This bends the head on the two 
firft vertebre of the neck, 

RECTUS MINOR INTERNUS arifes under the 
laft mufcle, from the firft vertebra, and is inferted 
under it into the os occipitis. This bends i head 
on the firft vertebra. 

RecTus LATERALIS arifes from the anterior 
part of the tranfverfe procefs of the firft vertebra of 
the neck, and is inferted into the os temporis and 
occipitis between the mamillary and ftyloid pro- 
cefles. ‘This turns the head on one fide. 

SPLENIUs arifes by a thin tendon from the {pi- 
nal procefies of the five fuperior vertebrae of the 
thorax, and the loweft of the neck, and linea alba 
colli, and is inferted into the os occipitis, the up- 
per part of the mamillary procefs of the temporal 
bone, and the tran{verfe procefles of the three fu- 
perior cervical vertebre. This pulls the head and 
neck backward, and to the contrary fide; but 
both of thefe acting together pull them diredtly 
backward. 
| CoMPLeExus arifes mu the tran{verfe procefles 

of the fix or feven fuperior vertebra of the thorax, 
and fix inferior of the neck, and is inferted into 
the os occipitis, and back part of the os temporis ; 
this laft part is fometimes diftiné enough to be ac- 
counted another mufcle: it pulls the head and 
neck back, 

N 2 ReEcTUs 
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Recrus MAjor’ PosTicus arifes from the 
fpinel procefles of the fecond vertebra of the neck; 
and is inferted broader into the os occipitis. It pulls 
the head back on the two firft vertebra. 

- Recrus MINOR PosT1Ccus arifes from the back 
‘part of the firft vertebra of the neck, it having no 
{pinal procefs, and is inferted below the former in- 
to the fame bone to pull the head back on the firft 
vertebra. | 

OBLIQUUS SUPERIOR atifes from the tran{verfe 
procefs of the firft vertebra, and is inferted into the 
os occipitis and back part of the os temporis near 
the rectus major; either of thefe acting, aflift the 
reétus lateralis on the fame fide ; but both together 
pull the head back. | | 

Osiieuus INFERIOR arifes from the {pinal 
procefs of the fecond vertebra of the neck, and 1s 
inferted into the tranfverfe procefs of the firft. This 
with its fellow alternately acting, turn the head. 
with the firft vertebra in a rotatory manner on the 
fecond; whofe procefius dentatus is the axis of this 
motion. | 

INTERSPINALES COLLI are three or four pair 
of mufcles between the bifid proceffes of the cervi- 
cal vertebre, which they draw nearer each other 
when the neck is bent backward. | 

LoncGus CoLLt arifes laterally from the bodies 
of the four fuperior vertebrae of the thorax, and 
- f;om the anterior part of the tranfverfe procefles of 
the five inferior vertebre of the neck, and is infer-~ 
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ted into the fore part of the firft and fecond verte- 
bre of the neck, which it bends forward. 

INTERTRANSVERSALES COLLI are portions of 
flefh between the tranfverfe procefles of the verte- 
bre of the neck, like the interfpinales, but not fo 
diftin&t ; they draw thefe proceffes together. 

§ PINALIS COLL arifes from the feds {e pre- 
cefles of the five fuperior vertebre of the back, and 
is inferted into the fpinal procefles of the fecond, 
third, fourth, and fifth vertebra of the neck. This 
pulls the neck backward. 

TRANSVERSALIS COLLI arifes from the ob- 
lique proceffes of the four inferior vertebre of the 
neck, and is inferted into the {pinal procefs of the 
fecond vertebra of the neck. This mufcle is but 
a continuation of the tranfverfalis or femifpinalis 
dorfi. 

Tue mutcles of the head and neck are moft of 
them obliquely directed, which makes them per- 
form the oblique motions, as well as extention and 
flexion; which is highly convenient in this cafe, 
becaufe the joints moved by thefe mufcles, being 
under the weight moved, it is neceflary that the 
head fhould be kept fteddy by the extenfors, and 
flexors too, when any great weight is upon the 
head ; and.thefe mufcles from the obliquity of their 
direGtions, not, only perform thefe two actions at 
once, but acting by pairs they move the head and 
neck fteddily, in a diagonal direction, which {trait 
mufcles could not have done fo well. 

SCA- 


toz OF THE MUSCLES 


SCALENUs arifes from the tranfverfe proceflés of 
the fecond, third, fourth, fifth, and fixth cervical 
vertebra. It is inferted in three parts, into the 
two uppermoft ribs, being thus divided for the 
tran{miffion of the fubclavian vefiels. This mufcle 
may bend the neck, but its chief ufe is to fupport 
the upper ribs, which 1s neceflary to determine the 
contraction of the intercoftal mufcles that way, 
and a ligament could not have done this, becaufe 
of the. various pofitions that the neck and back are 
liable to. 

SERRATUS SUPERIOR PosTicus arifes with a 
thin tendon infeparable from the rhomboides, from 
the {pinal procefs of the inferior cervical vertebra, 
and the three fuperior of the thorax, and is inferted 
into the fecond, third, and fourth ribs, immedi- 
ately beyond their bendings; this, with the {cale- 
nus, fuftains the upper ribs, that they might not 
be pull’d downward by the depreffors of the ribs 
in expiration, as the lower ribs are upward in in- 
{piration. 

SERRATUS INFERIOR POSTICUs arifes with a 
broad tendon, infeparable from that of the latiffi- 
mus dorfi, from the fpinal proceffes of the three 
fuperior vertebra of the loins, and two inferior of - 
the thorax, and is inferted into the tenth rib, but 
chiefly the ninth and eleventh: it pulls down the 
ribs in exfpiration. 

InTERCOSTALES are eleven pair on each fide, 
in the interftices of the ribs; from their fituations 

| : diftin- 
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diftinguifhed into external and internal ; they all a- 
rife from the under edge of each rib, and are in- 
ferted into the upper edge of the rib below. 'The 
external are largeft backward, having their firft 
beginnings from the tranfverfe procefles of the ver- 
tebre like diftiné mufcles, which fome call leva- 
tores coftarum. ‘The internal run all from above 
obliquely backward ; being thickeft forward, and 
_ thinneft toward the fpine. Thefe are alfo continued 
betwixt the cartilages of the fternum, with fibres 
perpendicular to the cartilages; and between the 
cartilages of the loweft ribs, they are infeparable 
from the obliquus afcendens abdominis, Thefe muf- 
cles, by drawing the ribs nearer to each other, pull 
them all upward, and dilate the thorax, they being 
fuftained at the top by the fcalenus and (esoatiis 
fuperior pofticus. To thefe Mr. CowPer adds 
fome flefhy fibres, which run from one rib over a 
fecond to a third, near the {pine, which are leva- 
tores coftarum. 

TRIANGULARIS STERN arifes internally from 
the earligago enfiformis, and the lower edge of the 
os pectoris, and is inferted into the end of the third, 
fourth, fifth, and fixth ribs, This pulls the ribs to 
the bone of the fternum, and thereby bends its car= 
tilages in ex{piration. 

DiaPHracma arifes on the right fide by a 
procefs from three lumbal vertebra, and one of the 
_ thorax; and onthe left, from the one fuperior of 
the loins? and inferior of the thorax; this laft part 

being 
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being lefs to bive way to the great artery, and is 
inferted into the lower part’of the fternum and the 
five inferior tibs. The middle of this mufcle is a 
flat tendon, from whence the flefhy fibres begin 
and are diftributed, like radii from a centre to a 
circumference. When this mufcle acts alone, it 
conftriéts the thorax, and pulls the ribs downward, 
and approaches toward a plain ; which action as ge= 
nerally performed to promote the ejection of the 
feces. In large infpirations, when the intercoftals 
lift up the ribs to widen the thorax, this mufcle 
aéts enough to bring itfelf toward a plain without 
overcoming the force of the intercoftals, by which 
means the breaft is at once widened and lengthen- 
ed: when it aéts with the abdominal mufcles it 
draws the ribs nearer together, and conftridts the 
thorax, and the fuperior force of the abdominal 
mutcles thrufting the parts of the lower belly againft 
it, it becomes at the fame time convex upward, 
and fhortens-the thorax, which occafions the largeft 
ex{pirations ; or acting alternately with the abdo- 
minal mufcles only, a more moderate infpiration 
and ex{piration is made by fhortening and lengthen- 


ing the thorax only, which is what we chiefly do — 


when lying down; or acting alternately with the 
intercoftals only, a moderate expiration and infpi- 
ration is caufed by the widening and narrowing the 
breaft, which is what we are moft prone to in an 


ere&t pofition, the mufcles of the abdomen at fuch © 


times being employed in fupporting the parts con- 
tained 


oe 
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tained in the abdomen. And though thefe mo- 
tions of the ribs require at any one time but very 
little force, the air within the thorax balancing that 
without; yet that thefe mufcles, whofe motions are 
effential to life may be never weary, the infpirators 
in moft men have force fufficient to raife mercury 
in a tube four or five and twenty inches in an e- 
rect pofture, and the exfpirators fix or feven; the 
firft of which will require about four thoufand 
pound force in moft men, and the other propor- 
tional. But I imagine, that lying down, thefe pro- 
portions will differ by the weight of the parts con- 
tained in the abdomen. In all the bodies I have 
difle@ted, I have found the diaphragm convex up- 
ward, which gave me occafion to think, that all 
animals died in exfpiration, ’till the forementioned 
experiment difcovered, that the mufcles of infpira- . 
tion were ftronger than thofe of ex{piration ; which 
led me to make the following experiment: I cut 
the wind-pipe of a dog, and having’a ftring ready 
fixed, I put a cork into it, and tied it faft inftantly 
after infpiration ; upon which I obferved,, that the 
diaphragm, and the other mufcles of in{piration and 
ex{piration were alternately contracted and diftended 
for fome time; but when he was dead, the abdo~ 
minal mufcles were in a ftate of contraction, the 
ribs were elevated to dilate'the thorax, and the 
diaphragm was convex upward. This experiment 
alfo fhews, that the diaphragm is not a mutfcle of 
~ equal force either to the depreffors or elevators of 
O the 
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the ribs, it neither hindering the elevators from 
tailing the breaft'; nor the deprefiors from thrufting 
it upward, by compreffing the parts contained in 
.the abdomen, though the breait was full of air. 
SACER SACROLUMBALIS, LONGISSIMUS 
DORSI, and SEMISPINALIs ate all that portion 
of flefh betwixt the os facrum and the neck, which, 
feeing there is no membrane to diftinguifh it into 
feveral mufcles, and that it is all employed in the 
fame actions, I fhall give it the name of extenfor 
dorfi & lumborum, .and defcribe it all as one 
miufcle. | 
EXTENSOR DORSI ET LUMBORUM arifes from 
the upper part of the os facrum, the {pine of the 
os ilium, the back parts of the lowermoft vertebre 
ef the loins, and remarkably from thofe {trong ten- 
dons which appear on their outfides. That part of 
this mufcle, which is known by the name of facro- 
lumbalis, is inferted into all the ribs near their arti- 
culations, with the tranfverfe proceffes of the ver- 
tebre, and into the tranfverfe procefs of the laft 
vertebra of the neck; befides, as this pafles over 
the ribs, it receives an origin from every rib, in a 
manner that cannot well be defcribed. The portions 
of this mufcle which arife from the ribs, and are 
inferted into other ribs above, will neceflarily draw 
the back part of the ribs nearer together, which 
mutt always be‘done as the back extends, and in- 
dependent of other ‘actions of the thorax. The 
next portion of this mufcle, called lon ciflimus dorfi, 
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is inferted into all the tranfverfe’ proceffes of the 
wertebre, of the back, and partly into the ribs, and 
the uppermoft tran{verfe procefles. of the vertebrx 
of the loins; and the upper end of it is neither vez 
ry diftin® from the complexus of the ‘head, nor 
{pinalis of the neck. The reft of this mufele, 
Known by the names of femifpinalis, facer, 8c, 
arifes.alfo from all the tranfverfe and oblique: pro» 
ceffes of the loins and back ; every portion, except 
the lowermoft, palling over five joints, is inferted 
into the fpinal procef$ of the fixth vertebra above 
its origin, all the way up the back, and at the 
neck commences tranfverfalis colli. This paffing of 
each portion of a mufcle over a few joints, diftri- 
butes their force equally enough among all thefe 
joints, without the fibres being direéted more ob- 
diquely than thofe of penniform mufcles; but the 
neck and loins not having fufficient vieivitid of this 
fort, there are {mall mufcles between their procef- 
- fes, which, though they are of little importance for 
the motions of thofe parts, yet are fufficient to di- 
{tribute the force of larger mufcles equally among 
thofe joints; and befides the ufes of the extenfor 
dorfi & lumborum, which its name implies, it and 
its fellow alternately raife the hips in’ walking, 
which any.one may feel by laying his hand upon 
his back, 

QUADRATUS LUMBORUM arifes from the up- 
per part of the fpine of the ilium, and is inferted 
~ into all the tran{verfe procefies of the four upper- 
O2 ~ moft 
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mott lumbal vertebre. This, with its fellow, ‘act- 
ing alternately, affift the laft mentioned mufcle in 
raifing the offa innominata in’ progreflion: or each 
acting fingly, while the lower limbs'are not meee 
inclines the body to one fide. 

INTERTRANSVERSALES LUMBORUM are final 
mufcles feated between all the tranfverfe procefies 
of the vertebre lumborum, to bring them nearer 

together. 

Bsoas PARV US arifes laterally from the: body 
of the firft lumbal vertebra, and the loweftof the 
pack, and foon becoming a fimall tendon, is infer- 
ted into the os pubis near the ilium. It either af- 
fifts in bending the loins forward, or raifing the os 
innominatum in progrefiive motions, ‘This mufcle 
is often wanting. | | 
. Psoas MAGNUSs arifes laterally fot the bo- 
dies and tranfverfe proceffes of the four fuperior 
vertebre of the loins, and the laft of the back, and 
is inferted with the following mutcle into the leffer 
trochanter. “This bends the thigh, and ic is the 
pfoas parvus is wanting, this is larger. 

ILIACUS INTERNUS arifes from the concave 
part of the ilium, and from its lower edge, and 
pafling over the ilium near the os. pubis, joins the 
former mufcle, and is inferted with it, to be em- 
ployed in the fame action. 

PecTineus arifes from the os pubis or pectinis, 
near the joining of that bone with its fellow, and 
is inferted into the linea afpera of the thigh bone, 

4 four 
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four fingers breadth below the leffer trochanter. 
This bends the thigh and turns the toes outward. — 

Triceps FEMoRIs, the two leffer heads of 
this mufcle arife under the pectineus, and the third 
from the inferior edges and back part of the os pu- 
bis and ifchium, and is inferted into the whole 
Jength of the linea afpera and the inner apophyfis 
of the os femoris, This alfo bends the thigh, and 
turns the toes outward. When the thigh bone is 
moved in a plain which cuts at right angles a plain 
that pafles through the axis of either head of the 
laft mufcle, that head rifing lower than the centre 
of motion of the hip joint, it will either affitt 
‘the flexors or extenfors, and that moft when 
the bone has been moved. moft backward or for- 
ward; and as either of thefe heads lie more or lefs 
out of the faid plain, they will give greater affilt- 
ance to that motion which is made on the fide of 
the faid plain, contrary to their fituation, and leis 
on the fame fide. This mechanifm is frequently 
made ufe of to make one mufcle ferve different 
aétions; but I have only explained it in this in- 
ftance, becaufe it is the moft confiderable one that 
J know. 

GLuTEvs MAxIMUS arifes from the back part 
of the {pine of the ilium, and the dorfum iii, and 
fide of the os coccygis and facrum, and a ligament 
extended between thefe bones, and from a. thin 
fafcia fpread over that part of the following muf- 
cle, which this does not cover, and is inferted by 
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a firong tendon into the upper part of the linea af= 
pera of the thigh bone, and alfo into the flat ten- 
don of the fatcialis mufcle, which infertion into, or 
- connection with, that tendon raifes this mufcle far- 
ther from the centre of motion, and increafes its 
ftrength, ‘This extends the thigh, and both thefe 
together being contracted, occafionally affift the le- 
vatores ant in fupporting the anus. ‘The breadth of 
the origin and infertion of this muscle is very ob- 
fervable, for by that means, though it is the larg- 
eft mufcle in the body, it is neverthelefs right-li- 
ned without one fibre compreffing another any 
more than in penniform mutcles. | 
_ GLUTEUS MED1IUus arifes from all the anterior 
part of the {pina and dorfum ilii, and under part 
of the laft mentioned muftle; and is inferted into 
the upper part of the great trochanter of the thigh . 
bone.) This extends the thigh outward, 3 
GLUTEUS MINIMUS arifes intirely under the 
former, from the dorfum ilii, and is inferted’ info 
the upper and anterior part of the great trochanter 
and neck of the thigh bone to extend the thigh. 
PyRIFORMIs arifes internally from: the infide 
of the os facrum, and growing in more than half 
its progrefs into a round tendon, is inferted into the 
upper part of the finus at the toot of the great tro~ 
chanter, This affifts fomewhat in extending the 
thigh, but more in turning it outward, 
QUADRATUS FEMORIS arifes from the obtufe 
procefs of the ifthium, and is inferted into the up- 


per 
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per part of the linea afpera of the thigh bone, be- 
tween the two trochanters, This draws the thigh 
inward, and directs the toes outward. 

OBTURATOR INTERNUS OF MARSUPIALIS 

arifes generally from a ftrong membrane or liga- 
ment, which fills up the hole of the os innomina- 
tum, and from the circumambient bone; thence 
pafling over a chanel in the ifchium betwixt its 
two procefles, it receives from them two other por- 
tiéns, which are a fort of marfupium; and is in- 
ferted into the finus of the great trochanter, This 
turns the thigh outward. 

~ OBTURATOR EXTERNUS arifes oppofite to the 
former, from the outfide of the os innominatum, 
and is inferted into the finus of the great trochan- 
ter. This alfo turns the thigh outward. Thefé 
four laft mentioned mufcles acting with the exten- 
fors, prevent their turning the toes inward, and in 
ftepping forwards are continually acting to turn the 
toes outwards; for though the toes are placed per- 
pendicular to the front of the body, in taking a 
long flep, thefe mufcles bring them perpendicular 
to the fide of the body; and as. thefe dire@, the 
fame extenfors will turn the thigh either outward 
or backward, with their full force. 

FAsCIALIs ofr MEMBRANOSUS arifes from the 
fore part of the fpine of the ilium, and in about 
five inches progrefs becomes a flat tendon or fafcia, 
which is joined by a’confiderable detachment from 


the tendon of the gluteus maximus, and from the 
: linea 
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linea afpera of the thigh bone, and then covering 
in an efpecial manner the vaftus externus is inferted 
at the top of the tibia and fibula, and then proceeds _ 
to join the fafcia, which covers the upper part of 
the mufcles fituate on the outfide of the tibia, and 

from which a great part of the fibres of thofe muf-_ 
cles arife. About the middle of the leg it grows 

loofe, and is fo continued to the top of the foot, 

being connected there and at the lower part of the 

leg, to the ligaments which tie down the tendons. 

This tendon, where it covers the vaftus externus, 

receives additional tranfverfe fibres, which run round 

the thigh, but are moft confpicuous on the outfide. 

This draws the thigh outward, and pafiing over - 
the knee forwarder than its axis of motion, it wil 
help to extend that joint. 

'  Gracitts arifes from the os pubis clofe to jth 

penis, and is inferted into the tibia four or five fin- 
gers breadth below the knee. ‘This draws the thigh 

inward, and paffing over the knee behind its axis” 
of motion, it will help to bend it. 

SARTORIUs arifes from the fore part of. the 
fpine of the ilium, and thence defcending oblique- 
ly to the infide of the tibia, is there inferted four 
or five fingers breadth below the joint. This at | 
once helps to bend both the thigh and leg, parti- 
cularly the thigh, at very long levers; it directly . 
helps to lift up the leg in walking up flairs, or lay- 
ing the legs acrofs like taylors. 


SEMI- 
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SEMITENDINOSUs arifes from the obtufe ‘pro- 
cefs of the ifchium, and growing a round tendon 
in fomewhat more than half its progrefs, is inferted 
near the former mufcles into the tibia: it helps to 
extend the thigh and bend the tibia. 

SEMIMEMBRANOSUS arifes by a flat tendon 
like a membrane from the obtufe procefs. of the 
ifchium, and being continued tendinous betwixt 
the bellies of the laft mentioned and following muf- 
cles, and then growing flefhy, becomes again ten- 
dinous above the joint, and is inferted nearer the 
joint than the former mufcle for the fame ufe. 

TueEse two make the internal hamftring, and 
arifing and inferting fo near together, they might 
have been one mufcle, but their fibres would have 
been near twice as long, which would have given 
a motion near twice as quick, but not fo ftrong, 
unlefs it had been inferted at a diftance from the 
joint it moves proportionable to its length, which 
could not well be; therefore they ‘are made two 
mufcles of a number of fibres nearly equal to what 
one could have been, and are inferted at diftances 
from the axis of motion of the knee, proportional 
to the different lengths of their acs in the dire- 
tions of their axes. 

Biceps T13B1A, the firft et arifes in common 


with the two seperti mufcles, from the obtufe 


procefs of the ifchium ; the fecond from the lower 
part .of the linea afpera of the thigh bone. , This 
foon joins the former, and is inferted with it into 

P the 
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the upper part of the fibula to bend the leg, and 

the firft head alfo extends the thigh. The tendon © 
of this mufcle makes the external hamftring, when 
the knee is bent; and when we fit down, the biceps 
will turn the leg and toes outward, and the femi- 
tendinofus and femimembranofus will turn them 
inward. 

PopLiTeus arifes from the outer apophyfis of 
the os femoris, and thence running obliquely in- 
ward, is inferted into the tibia immediately below 
its head. This affifts the flexors, and draws the 
tibia toward the outer apophyfis of the thigh bone. — 

RECTUs TIBI arifes with a tendon from the 
upper part of the acetabulum of the os innomina- 
tum, and by another tendon, which is a fort of li- 
gament to this, from a proceffus innominatus of the 
ilium below its fpine forward, and is inferted to- 
gether with the three following mufcles into the 
patella. It bends the thigh and extends the tibia. 

VASTUS EXTERNUS arifes from the anterior 
part of the great trochanter and upper part of the 
linea afpera of the thigh bone, and is inferted into 
the upper and external part of the patella. It ex- 
tends the tibia. 

VASTUS INTERNUS arifes from the inner and 
lower part of the linea afpera, and is inferted into 
the upper and inner part of the patella, to extend 
the tibia; and the fibres of this mufcle being ob- 
lique, it keeps the patella in its place, the other 
mutcles lying in the direction of the os femoris, 


which 
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which makes an obtufe angle with the tibia, they 
would alone be liable to draw the patella outward. 
This contrivance is moft obvious in thofe whofe 
knees bend moft inward. 

CRuREUs arifes between the two laft below the 
rectus, from all the convex part of the os femoris, 
and is inferted in like manner into the patella; the 
patella being tied down by a ftrong ligament to the 
tibia. Thefe three laft mufcles extend the tibia on- 
ly, and might very properly be called extenfor ti- 
biz triceps, 

GaAsTEROCNEMIUS arifes by two {mall begin- 
nings above the back part of the apophyfis of the 
os femoris, which foon becoming large bellies u- 
nite, and then become a flat tendon which joins 
the following mufcles to be inferted into the os 
calcis, The two parts of this mufcle are by fome 
writers diftinguifhed into two mufcles. Its ufe is 
to extend the tarfus and bend the knee. 

PLANT ARIs arifes under the outer beginning of 
the laft named mufcle, from the external apophyfis 
of the os femoris, and foon becoming a {mall ten- 
don, is fo continued betwixt the foregoing and fub- 
fequent mufcles, and is inferted with them. It 
bends the knee and extends the tarfus. Authors 
derive the tendinous expanfion on the bottom of the 
foot from the tendon of this muifcle; but feeing 
the expanfion is much more than this tendon could 
make, and that this tendon can be traced no far- 

P 2 ther 


1146 OF RHE MUSCLES: 


ther than the os calcis, and that the expanfion is 
as large when the mufcle is wanting, which is not 
feldom, I cannot be of that opinion. 

GASTEROCNEMIUS INTERNUS arifes from the 
upper part of the tibia, and one third of the fi- 
bula below the popliteus, and is inferted with the 
two foregoing mufcles by a {trong tendon into the 
upper and back part of the os calcis. This mufcle 
only extends the tarfus. 

TIBIALIS ANTICUs arifes from the upper and 
exterior part of the tibia, and is inferted laterally 
into the os cuneiforme majus of the tarfus, and by 
a {mall portion of its tendon into the metacarpal 
bone of the great toe. This bends and turns the 
tarfus inward. 

TIBIALIS PosTICcUs arifes firft by a {mall be- 
ginning from the upper part of the tibia between 
that bone and the fibula, then pafling between the 
bones through a perforation in the tranfverfe liga- 
ment which conneéts thofe bones, it takes other 
beginnings from the upper and middle part of the 
tibia, and from the middle of the fibula, and the 
ligament betwixt the tibia and fibula; then grow- 
ing a round tendon, paffes under the inner ancle, 
and is inferted into the lower part of the os navi- 
culare, and into the os cuneiforme majus. This 
extends and turns inward the tarfus. 

- PERONEUs LoNGus arifes from the upper and 
outer part of the fibula, and growing a tendon to- 
ward 
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ward the lower part of this bone, paffes under the 
outer ancle, and the mufcles fituated on the bot- 
tom of the foot, and is inferted into the beginning 
of the metatarfal bone of the great toe, and the 
os cuneiforme next that bone. This turns the tar- 
fus outward, and directs the force of the other ex- 
tenfors of the tarfus toward the ball of the great 
toe. 

PERONEUS BREVIS arifes from the middle of 
the fibula, under a part of the former, and grow- 
ing tendinous, pafles under the outer ancle, and is 
inferted into the beginning of the upper part of the 
os metatarfi of the little toe, and fometimes be- 
{tows a {mall tendon on the little toe. Its ufe is 
to extend the tarfus, and turn it outward. 

THESE two laft mufcles riding over the lower 
end of the fibula, are often the caufe of a fprain 
in the outer ancle, when they are vehemently ex- 
erted to fave a fall. 

EXTENSOR POLLICIS LONGUS arifes from the 
upper and middle part of the fibula and the ligamen- 
tum tranfverfale, and foon becoming a {trong ten- 
don, is inferted into the laft bone of the great toe. 
This alfo bends the tarfus with a much longer lever 
than it extends the toe. 

EXTENSOR POLLICIS BREVIS atifes from the 
fore part of the os calcis, and is inferted into the 
fame place with the former. 

FLEXOR POLLICIS LoNGUs arifes from the fi- 


- bula, oppofite to the extenfor longus, and then 
patting 
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pafling under the inner ancle, is inferted into the 
under fide of the laft bone of the great toe. This 
extends the tarfus at a longer lever than it bends 
the toe. 

FLEXOR BREVIS and ADDUCTOR POLLICIS 
are the fame mufcle, arifing from the two lefler 
offa cuneiformia and os cuboides and calcis. ‘They 
are inferted into the offa fefamoidea, which are tied 
by a ligament to the firft bone of the great toe, 
reckoning only two bones to the great toe. Thefe 
mufcles bend the great toe. 

ABDUCTOR POLLICIs aries pretty largely from 
the inner and back part of the os calcis, and by a 
fmaller beginning from the os naviculare; thence 
pafling forward contiguous to the os cuneiforme 
majus, pafles by the external fefamoid bone of the 
_ great toe to its infertion into the firft bone of the 
great toe. This mufcle is lefs an abdutor than a 
flexor pollicis pedis; it alfo very much helps to con- 
{trict the foot lengthways. 

TRANSVERSALIS PEDIS arifes from the lower 
end of the metatarfal bone of the toe next the leatt, 
and is inferted into the internal fefamoid bone, 
This truly is an adductor of the great toe, and helps 
to keep the conftriCture of the bottom of the foot. 

EXTENSOR DIGITORUM PEDIS LONGUS ati- 
fes acute from the upper part of the tibia, and from 
the upper and middle part of the fibula and liga- 
ment between thefe bones; then dividing into five 
tendons, four of them are inferted into the fecond 

bone 
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bone of each leffer toe, and the fifth into the be- 
ginning of the metatarfal bone of the leatt toe, and 
fometimes by a {mall tendon alfo into the little toe. 
This laft portion for the moft part is feparate from i 
its beginning, and may be accounted a diftin@ muf- 
cle. The four firft tendons only of this mufcle ex- 
tend the toes, but all five bend the tarfus, and that 
with a longer lever than any of them bend a toe. 

EXTENSOR DIGITORUM BREVIS arifes toge~ 
ther with the extenfor pollicis brevis from the os 
calcis, and dividing into three {mall tendons, is in- 
ferted into the fecond joint of the three toes next . 
the great one. The long extenfors of the toes ferve 
not only to extend them, but alfo contribute to 
the bending of the ancle, which motions are ufa- 
ally performed together in progreffion; but the 
fhort extenfors arifing below the ancle, extend the 
toes only; and when the long extenfors are em- 
ployed for that action only, the extenfors of the 
tarfus muft act at the fame time, to prevent the 
bending of the ancle. This is the reafon why the 
toes have need, though their motions are lef, of 
more extenfors than the fingers, 

FLEXOR BREVIS Or PERFORATUS arifes from 
the under and back part of the os calcis, thence 
paffing toward the four leffer toes, divides into four 
tendons which are inferted into the beginning of 
the fecond bone of each of the lefler toes. Thefe 
tendons are divided to let through the tendons of 
the following mufcles, 

FLEXOR 
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FLEXOR LONGUS Or PERFORANS arifes from 
the back part of the tibia, above the infertion of “ 
the popliteus, and part of the fibula; thence def- 
cending under the os calcis to the bottom of the 
foot there becomes tendinous, often croffes, and, 
in moft bodies communicates with the flexor lon- 
gus pollicis pedis; then it divides into four tendons, 
which pafs through thofe of the flexor brevis and 
are inferted into the third bone of the four lef- 
fer toes. This mufcle alfo extends the tarfus. ‘Fhe 
fecond beginning of this mufcle arifes from the os 
calcis, and joins the tendons where they divide. 
This portion only bends the toes; and feeing the 
: flexor longus of the toes will, when it acts alone, 
extend the tarfus as well as bend the toes, this por- 
tion, like the fhort extenfors of the toes, feems pur- 
pofely contrived to bend the toes alone. 

LuMBRICALES arife from the tendons of the 
perforans, and are inferted into the firft bone of 
each of the leffer toes which they bend. 

ABDUCTOR MINIMI DIGITI PEDIs arifes by 
the perforatus from the os calcis, and being part of it 
inferted into the metacarpal bone of the leaft toe, 
it receives another beginning from the os cuboides, 
and is inferted into the firft bone of the leaft toe, 
which it bends and pulls outward, and very much 
helps to conftrict the bottom of the foot. 

ABDUCTOR SECUNDUS MINIMI DIGIT! arifes 
under the former mufcle from the metatarfal bone, 
and is inferted into the little toe. 

INTER- 
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INTEROSSEI are feven mufcles which lie like 
thofe of the hands, and arife like them from the 
metatarfal bones, and are inferted like them into the 
laft joints of the four lefler toes, and being in their 
progrefs attached to the tendons which extend the 
fecond joints of the toes, they will extend both thefe 
joiits. Thefe mufcles may be fitly divided into ex- 
ternal and internal, the internal alfo bend the firft 
joints, as do all the interoffei in the hand, but here 
the outer ones extend the firft joints ; and if we con- 
fider that the firft of thefe mufcles is analogous to 
the abductor indicis of the hand, and that the ab- 
~ duétor minim is alike in both, we find that the 
mufcles to move the fingers and leffer toes fideways 
are alike in number, though this motion of the 
toes is in a manner loft from the ufe of thoes. The 
muf{cles that bend or extend the laft joints of the 
toes will alfo move the fecond and firft, and thote 
that move the fecond will alfo move the firft, as 
they do in the fingers. 
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Mufculus frontalis. 


‘Temporalis. 


Orbicularis. 

The parotid gland, with its duct, which patch 
through the buccinator. 

Mattoideus. 

Zygomaticus. 


Elevator labii fuperioris proprius. 


Elevator labiorum communis. 
Depreffor labiorum communis. 
Sphinéter oris. 

Depreflor labit inferioris Proprius. 
Buccinator. 

Sterno-hyoidei. 

Coraco-hyoideus. 

Mattoideus. 

Trapezius, 

Pectoralis 


Deltoides. 
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1 Mautculus maftoideus, 

2 Pectoralis. 

3 Biceps flexor cubiti. 

4. Coracobrachialis. 

5 Triceps extenfor cubiti. 

6 Latiffimus dorfi. 

7 Serratus major anticus, 

8 Obliquus defcendens abdominis. 
g Rectus abdominis, 

10 Pyramidalis, 


aaa Sartorius. 


12 Fafcialis, 
13 Redtus femoris, 
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Trapezius. 

Deltoides.. 

Infra fpinatus fcapule. 

Teres major. 
Rhomboides. ~ 

Latiffimus dorfi. 

Glutet. 

Obliquus defcendens abdominis 
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Mutculus deltoides. 

Triceps extenfor cubiti. 
Anconezus. 

Extenfor carpi radialis primus. 
Extenfor carpi radialis fecundus, 
Extenfor carpi ulnaris. 

Flexor carpi ulnaris. 

Deltoides. 

Biceps flexor cubiti, — 
Brachizus internus. 

Triceps extenfor cubiti, 
Supinator radii longus. 
Extenfores carpi radiales. 
Extenfor communis digitorum, 
Extenfor carpi ulnaris. 

Flexor carpi ulnaris. 
Anconezus. 

Extenfor pollicis primus. 
Extenfor pollicis fecundus. 


TAB. 


XV. 


( 126 } 


TiA BOR 


Mufculus deltoides, 
Peétoralis. 

Biceps flexor cubiti. 
Triceps extenfor cubiti. 
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Supinator radii longus, 
7 Flexor carpi radialis, 
3 Gluteus. 

) Vaftus externus. 

30 Biceps femoris. 

31 Semitendinofus. 

12 Semimembranofus. 

13 Gaftrocnemius. 

14 Solus. 


TAB. 


The fafcia tendinofa of the biceps mufcle. 
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Mufculus rectus femoris. » 
Vaitus externus. 
Vattus internus. 
Sartorius. 
Peétinzus. 
The large head of the triceps, 
Gaftrocnemius. 
Soleus. 
g Membranofus. 
10 Rectus femoris. 
11 Vaftus internus. 
12 Vaftus externus. 
. 13 Sartorius. 
14 Pectineus. 
15 Gaftrocnemius. 
16 Soleus. 
17 ‘Tibialis anticus. 
18 Extenfores digitorum. 
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r Mufculus abduétor pollicis. 

2 Adduétor pollicis. 

3 Flexor brevis. 

4 Quadratus feu salenant brevis. 

5 The {trong ligament of the carpus that 
binds down the tendons of the flexors of 
the fingers. : | 

6 Abductor minimi digiti, 

7 A probe under the tendons of the perforatus. 

8 A probe under the tendons of the perforans. 

g Lumbricales. 

10 Perforatus. 
11 Flexor carpi radialis. 
12 Flexor carpi ulnaris. 
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i Tendo achilles. 

2 That part of the aftrazalus which articulates 
with the tibia. 

3 The tendon of the tibialis anticus. 

4 The tendon of the extenfor pollicis pedis 
longus. 

5 The tendons of the extenfor digitorum com- 
munis, 

6 Extenfor pollicis pedis brevis. 

7 Extenfor digitorum brevis. 

8 The union of the tendons of the mates 
longus and the extenfor brevis. 
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Mufculus triceps extenfor cubiti. 
Deltoides. 
Teres major. 
Latiffimus dorfi. 
Pe&toralis. 
Obliquus defcendens abdominis. 
Rectus abdominis. 
Sartorius. 
9 Rectus femoris, 
10 Vaftus externus, 
rz Vaftus mternus, 
12 Gaftrocnemius. 
13 Solzus. 
14 Tibialis anticus, 
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TE. A Bites 


This table is done after the famous ftatue of 
Hercules and Antzus. The mufcles here exhibi- 
ted being all explained in the other plates, the f- 
gures are omitted to preferve the beauty of the 


plate. 
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Human Body. 
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Of the external parts, and common integuments. 


ah FE vulgar names of the external parts of 
the human body being fufficiently known 
for the defcription of any difeafe or ope- 
ration ; I fhall only defcribe thofe which anatomifts 
have given for the better underftanding of the fub- 
contained parts, 
~ Tue hollow on the middle of the thorax, un- 
der the breafts, is called fcrobiculus cordis: the 
middle of the abdomen for about three fingers 
breadth above and below the navel, is called regio 
umbi- 
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umbilicalis; the middle part above this, epiga- 
ftrium ; on each fide of the epigaftrium, under the 
cartilages of the lower ribs, hypochondrium ; and 
from below the regio umbilicalis, down to the 
offa ilia and offa pubis, hypogaftrium. 

_ CuTICULA of SCARF SKIN is that thin infen- 
fible membrane which is raifed by blifters in living 
bodies, It is extended over every part of the true 
fkin, unlefs where the nails are.’ It appears to me 
in a microfcope a very fine {mooth membrane, on- 
ly unequal where the reticulum mucofum adheres 
to it. LeEwENHOECK, and others, fay it appears 
{caly, and compute that a grain of fand of the 
hundredth part of an inch diameter, ~will cover 
two hundred and fifty of thefe {cgles, and that 
cach {cale has about five hundred pores; fo that a 
grain of fand will cover 12 5000 pores thro’ which 
we perfpire. Its ufe is to defend the true fkin 
that it may not be expofed to pain from whatever 
it touches; and alfo to preferve it from wearing ; 
it is thickeft on thofe parts of the bottom of the 
foot which fuftain the body, and in hands much 
ufed to labour, being fo contrived as to grow the 
thicker the more thofe parts are ufed. In {corbu- 
tic diforders the cuticula will fometimes become 
fcurfy and full of little ulcers, which are apt to 
remain even when the caufe is taken away, but the 
cuticle being taken off by a blifter, the new cuti- 
‘cle will be found ; and though the cutis is affected 

and 
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and full of little tumors, the diftharge of the bli- 
fter will often cure them alfo. 

BeTrweEeEn this and the true fkin is a fmall 
quantity of flimy matter, which was fuppofed by 
Matpicut and others, to be contained in proper 
veflels, interwoven with one another, and there- 
- fore by them named reticulum mucofum. It is 
moft confiderable where the cuticula 1s thicket, 
and is black, white, or dufky, fuch as is the com- 
plexion; the colour of this and the cuticula being 
the only difference between. Europeans and Afri- 
cans or Indians, the fibres of the true {kin’ being 
white in all men; but the florid colour of the 
cheeks, is owing to the blood in the minute vei- 
fels of the fkin, as that in the lips to the veifiels in 
the mufcular flefh; for the cuticula being made of 
excrementitious matter, has no blood vefiels. 

CuTis, or TRUE SKIN, is a very compact, 
ftrong, and fenfible membrane, extended over all 
the other parts of the body, having nerves termi- 
nating fo plentifully in all its fuperficies, for the 
fenfe of touching, that the fineft pointed inftru- 
ment can prick no where without touching fome 
of them. ‘Thefe nerves are faid by MALPIGHI 
and others, who have examined them carefully, to 
terminate in {mall pyramidal papilla; neverthelefs 
it feems that a plain fuperficies of the fin 1s much 
fitter and more agreeable to what we experience of 
this fenfation ; for a plain fuperficies expofing all 
the nerves alike, I think would give a more equal 

fenfation, 
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fenfation, while nerves ending in a° pyramidal pa+, 
pilla would be exceeding fenfible at the vertex of 
that papilla; and thofe at the fides and round the 
hafe, which would be far the greateft part, would 
be the leaft ufeful.. Immediately under the fkin 
upon the fhin bone, I have twice feen little tumors, 
lefs than a pea, round and exceeding hard, and fo 
painful that both cafes were judged to be cancerous ; 
they were cured by extirpating the tumor:. but 
what was more extraordinary, was a tumor of this: 
‘Kind, under the fkin of the buttock, {mall as a 
pin’s head, yet fo painfull that the leaft touch 
was infupportable, and the {kin for half an inch 
round was emaciated; this too I extirpated, with 
fo much of the fkin as was emaciated, and 
fome fat. ‘The patient, who before the operation 
could not endure to fet his leg to the ground, nor 
turn in his bed without exquifite pain, grew im- 
mediately eafy, walked to his bed without any © 
complaint, and was foon cured. 

GLANDULZ& MILIAREs are {mall bodies like 
millet feeds, feated immediately under the {kin in 
the axillas; and are faid to have been found under 
all other parts of the fkin, where they have been 
looked for with microfcopes. ‘Thefe glands are 
fuppofed to feparate fweat ; which fluid was thought 
to be only the materia perfpirabilis flowing in a 
greater quantity, and condenfed, ’till SANCToRIUS 
affured us that it is not fo, and that more of the 
materia per{pirabilis is feparated in equal times than 


of — 
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| of fweat; of the former, he fays, ufually fifty two 
ounces a day in Italy, where his experiments were 
made, and of the latter not near fo much in the 
moft profufe fweats; which feems to favour the 
opinion of the exiftence of thefe glands: but 
whoever reads Mr. HALeEs’s experiments will 
find, that what SancToRIvs accounted for 
by an imaginary infenfible perfpiration, . different 
from that which in the greateft degree produces 
{weat, is really made by the lungs in refpiration, 
and is ten times’ more than all the ordinary per- 
fpiration through the cutis, and feems to be but 
the fame kind of fluid difcharged both ways; for | 
whenever it is interrupted through the fkin in 
cold weather, then the lungs are overcharged, 
which occafions coughing to get rid of it, which 
in a greater degree is an afthma. Hence too it is 
that thofe who perfpire moft in the fummer, are 
moft fubject to afthmatic diforders in the winter ; 
and moft of all fo, when the air they breathe is ful- 
left of vapour, and therefore leaft capable of con- 
veying this matter from the lungs. That this kind 
of perfpiration is very great, is fufficiently fhewn 
by breathing upon glafs, or any thing that is fmooth 

and cold. ; 
MeEMBRANA ADIPOSA is all that membrane 
immediately under the fkin, which contains the 
fat in cells; it is thickeft on the abdomen and but- 
tocks, and thinneft neareft the extremities ; and 
where the mufcles adhere to the fkin, and on, the 
S penis, 
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penis, little or none: it contributes to keep the in 
ner parts warm, and by filling the interftices of — 
the mufcles, renders the furface of the body fmooth 
and beautiful, and may ferve to lubricate their fur- 
faces. Whether the decreafe of fat which often 
follows labour or ficknefs, proceeds ftom its being 
reaffumed into the blood veffels, or whether it is 
conftantly perfpiring through the fkin, and the 
leffening of its quantity is from the want of a fup- | 
ply equal to its confumption, is with me a matter 
of doubt, though the former opinion I know ge- 
nerally prevails. ‘The cells of this membrane com- 
municate throughout the whole body fo much, 
that from any one part, the whole may be fill'd 
with air. I have feen two cafes where the wind- 
pipe being cut, and the external wounds being 
clofely ftitched by injudicious furgeons, the ‘air 
that efcaped at the wound of the wind-pipe get- 
ting into’the cells of the membrana adipofa, blew 
up the upper part of the body like a bladder. 
The like accident I have feen from a broken 
tib, where, I fuppofe, the end of the rib had | 
pricked the lungs ; all thefe perfons died. In thefé 
cells the water is contained in an anafatea, which 
from. its weight, firft fills the depending parts, | 
as the air in the former cafes did the upper parts; 
and when thefe cells are very full, the water fre- 
quently pafles from them into ‘the abdomen, and 
after tapping, though the limbs were ever fo full, 
pi will almoft empty themfelves in one night's 

time. 
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time. This membrane is the ufual feat of im- 
poftumations and boyls, in both which nature, 
uninterrupted, always corrodes a hole in the fkin, 
from whence we may learn that the bef way 
of opening any impoftumation is by a hole, and 
that too as near the time of its breaking natu- 
rally as may be, that nature may make the ut- 
moft advantage of the difcharge. ‘There is fome- 
times a large kind of boyle or carbuncle in this 
membrane, which firft makes a large flough and a ~ 
number of fall holes through the fkin which in 
time mortifies and cafts off, but the longer the flough 
is faffered to remain the more it difcharges, and the 
more advantage to the patient; at the latter end of 
which cafe the matter has a bloody tincture, and 
a bilious fell, exactly like what comes from ulcers 
in the liver; and both thefe cafes are attended with 
{weet urine as in a diabetes. | 

Mamma, the BREASTs, feem to be of the 
fame ftruéture in both fexes, but largeft in women. 
Each breaft is a conglomerate gland to feparate milk, 
with its excretory ducts ; which are capable of very 
great diftention, tending toward the nipple, which 
as they approach, they unite, and make but a few 
ducts at their exit. There are to be met with in 
authors inftances attefted of mens giving fuck, when 
jthey haye been excited by a vehement defire of 
doing it: and it is a common obfervation, that 
milk will flow out of the breafts of new born chil- 
dren, both male and female. 
: Sa THE 
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THE breafts and uterus in women, the tongue, 
mouth, and penis in men, and the eyes in chil- 
dren, are the parts moft fubject to cancers; yet 
there is no part where this difeafe has not fome- 
times fixed. It is a matter of difpute among fome 
fargeons, whether cancerous tumors fhould ever be 
extirpated or not, though it is certain none of thefe 
ever were cured without, and being extirpated, 
there have been many. ‘The objection againft extir- 
_ pation is this, that the operation often provokes the 
part which otherwife might lye quiet: but I do 
not think this is true; in defperate cafes, where 
‘we cannot extirpate, we find the beft remedy is 
plentiful bleeding (which alfo is natures laft refort) 
gentle conftant evacuations by ftool, and a vegeta- 
‘ble diet ; and though phyfic never cures while the 
tumor remains, yet after extirpation it is highly 
ufeful, and even the worft conftitutions have fome- 
‘times been brought to their primitive ftate. An 
‘eminent furgeon in the city having a patient with 
a cancerated brea{t, extremely large, and fo much 
ulcerated that the ftench of it was infupportable ; 
fhe infifted upon the extirpation againft all advice, 
with no other hopes but to be dchyeaea from the 
offenfive fmell. Some time after the operation the 
wound looking extremely fordid, he fprinkled it 
all over with red mercury precipitate, which put 
the patient into a high falivation, upon which the 
breaft grew clean and healed, the patient recover- 
ed, and, contrary to all expectation, lived many 
| b boa! 
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years in good health. From this accident I learnt 
the ufefulnefS of falivating after extirpating cancer- 
ous tumors, though nothing is more hurtful be- 
fore. In the extirpation of a breaft and all other . 
tumors, as much fkin as is poffible fhould be fa- 
ved, for the lofs of a great deal of fkin is fufficient 
to make an incurable ulcer in the moft healthful 
body, and much more fo in a bad conftitution. 
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Of the membranes in general. 


VERY diftin& part of the body is covered, 
and every cavity is lined with a fingle mem- 
brane, whofe thicknefs and ftrength is as the bulk 
of the part it belongs to, and as the friction to 
which it is naturally expofed. 

TuHose membranes that contain diftinct parts, 
keep the parts they contain together, and render 
their furfaces fmooth, and lefs fubject to be lace- 
rated by the actions of the body; and thofe which 
line cavities’ ferve to render the cavities fmooth and 
fit for the parts they contain to move againtt. 

Tue membranes of all the cavities that contain 
folid parts, are ftudded with glands, or are provi- 
ded with veffels, which feparate a mucus to make 
the parts contained move glibly againft one another, 
and not grow together; and thofe cavities which 
are expofed to the air, as the nofe, ears, mouth, 
, and 
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and trachea arteria, haye their membranes befet 
with glands which feparate matter.to defend them 
fromthe outer air... ‘Thofe membranes that haye 
proper names, and deferye a particular defcription, 
will be treated of in their proper places. 


CHAPTER. JIL 
Of the falivary glands. 


AROTIS, Of MAXILLARIS SUPERIOR, is the 
largeft of the falivary gland; it is fituate be- 
hind the lower jaw, under the ear; its excretory 
duét paffes over the upper part of the maffeter muf- 
cle,, and enters the mouth through. the buccinator. 
This gland has its faliva promoted by the motions 
of the lower jaw. Its duét paffes over the tendi- 
nous part of the mafleter mufcle, that it may.not 
be compreffed by that mufcle, which would ob- 
ftruct the faliva in it, though it is frequently faid 
that it pafles over that mufcle that 1t may be com- 
prefled by it, to promote the faliva. In fheep, 
horfes, &c. whofe jaws are long, this muifcle is in- 
ferted far from the centre of motion, that the end — 
of the jaw may be.moyed with fufficient ftrength, 
and that diftant infertion requiring a greater length 
of mufcle, that its motion may be quick enough, : 
no part of this mufcle could be allowed to be ten- — 
dinous ; therefore, it feems, to avoid the 4 inconveni- — 
ence 
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ence of compreffion from the mufele, the dué& in 
thofe animials goes quite round the lower enid of it. 
When this duét is divided by an extetnal wound, 
the faliva will flow out on the cheek, unlefs a con- 
venient perforation be made into the mouth, and 
then the external woutid may be healed. I have 
feen patients with this gland ulcerated, ftom which 
thete was a conftant effufion of faliva, ’till the 
greateft part of the gland was confurhed: with red 
mercury precipitate; and then they healed with 
little trouble. H1tp anus mentions the fame cafe, 
whith for two years had been under the care of a 
furgeon without fuccets ; and was at laft cured by 
the application of an a€tual cautery. 

MAXILLARIS INFERIOR is fituate between 
the lower jaw and the tendon of the digaftric muf- 
cle. Its dict paffes under the mufculus mylohyot- 
deus, and entets the mouth under the tongue, 
near the detites inciforii. . I was at the opening of 
4 woman who was fuffocated by a tumor which 
begun in this gland, and extended itfelf from the 
fternum to the parotid gland on one fide in fix 
Weeks tirne, and in nine weeks killed het ; it was 
4 true fchirtus, and weighed twenty fix ounces. Tn 
a man which I diffected, I found a quantity of pus 
near this gland, and a bundle of matter not unlike 
hair as large as an hen’s egg. 

SUBLINGUALIs is 4 {fimall gland fituated under 
the tongue, between the jaw and the ceratogloflus 
mufcle, In a calf I found feveral ducts of this 
eland 
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gland filled by an injection into the du@t of the 
fubmaxillary gland; but MorGacnr and others 
— thew, that the ducts of this gland enter the mouth 
directly from the gland in feveral Blatie near the 
grinding teeth. 

TonsiLLa is a globular gland about the bignefs 
of a hazel nut, fituate upon the pterygoideus inter- 
nus mufcle, between the root of the tongue and 
the uvula. It has no duc continued from it, but 
empties all its {mall ducts into a finus of its own, 
which finus, when the gland is inflamed, may ea- 
fily be miftaken for an ulcer. This gland with its 
fellow, direct the mafticated aliment into the pha- 
rynx, and alfo ferve for the uvula to fhut down 
upon when we breathe through the nofe. They 
are comprefled by the tongue and the aliment, when 
the former raifes the latter over its root, and there- 
by opportunely emit their faliva to lubricate the 
food for its eafier defcent through the pharynx. A 
{chirrous tumor of either of thefe glands is a com- 
mon difeafe, and it admits of no remedy but ex- 
tirpation. ‘The beft way of extirpating them, is, 
I think, by ligature: if the gland is {mall at its 
bafis, the ligature may be tied round it, which I 
have often performed by fixing the ligature to the 
end of a probe bent, and fo drew it round the 
gland, and tied it; and in a few days the glands 
dropped off: but meeting with other cafes of this 
kind, where the bafis of the gland was too large to 
tie, I contrived an inftrument like a crooked needle 

- fet 
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quantity of faliva thefe glands can feparate from 
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fet in a handle, with an eye near the point; I 
thrutt this inftrument, with a ligature into it through 
the bottom of the gland, and then taking hold of 
the ligature with a hook, I drew back the inftru- 
ment; then drawing the double ligature forwards, 
I divided it, and tied one part above and the other 
below, in the fame manner that I did ‘to extirpate 
part of the omentum in the cure of an hernia, and | 
this fucceeded as well as the former: See the plate 
at the latter end of this book. 

PressuRE upon the furface of a gland very 


much promoting the fecretion that is made in it, | 


thefe glands are fo feated as to be prefled by the 
lower jaw, and its mufcles, which will be chiefly 
at the time when their fluid is wanted; and the 
force with which the jaw muft be moved, being 
as the drinefs and hardnefs of the food mafticated, 
the fecretion from the glands depending very much 
upon that force; it will alfo’be in proportion to the 
drinefs and hardnefs of that food which is neceflary ; 
for all food, being to be reduced to a pulp; by be- 
ing broke and mixed with faliva before it can be 
fwallowed fit for digeftion, the drier and harder 
foods needing more of this matter, will from this 
mechanifin be fupplied with more than moifter foods 
in about that proportion in which they are drier 
and harder; and the drier foods needing more. fa- 
liva than moifter, is the reafon why we can eat 


lefs and digeft lefs of thefe than thofe. What 


the 
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the blood, in a given time, will be hard to deter- — 
mine, but in eating of dry bread it cannot be lefs © 


than the weight of the bread; and many men, 


in a little time, can eat more dry bread than twice © 


the fize of all thefe glands; and fome, that are not 
ufed tofmoaking, can {pit half a pint in the fmoaking 


ene pipe of tobacco; and fome men in a falivation, . 


have fpit, for days or weeks together, a gallon in 


four and twenty hours; and, yet I believe, all thefe 


elands put together, do not weigh more than four 
ounces, | | | 

THE membrane which lines the mouth and pas 
late, and covers the tongue, is every were befet 


with fmall glands, to afford faliva in all parts of © 
the mouth to keep it moift; for thofe more remote — 


~ are chiefly concerned in time of maftication. 'Thefe 
{mall glands have names given them according to 
their refpective fituations, as buccales, labiales, lin- 


guales, fauciales, palatine, gingivarum, and uvu- — 


lares. 

A GLAND is chiefly compofed of a convolu- 
tion of one or more arteries of a confiderable length, 
from. whofe fides atife vaft_ numbers of excretory 


ducts, .as the lacteals arife from the guts, to receive © 


in each gland their proper juices, as the lacteals do 
the chyle ; and though the larger fecretions are made 
by vifible glands, yet unconvolved arteries may alfo 
have excretory duéts for the fame purpofe. And 


this way, [ imagine, fecretions are made from all — 


the membranes that line cavities, and fome others. 
There 


ie — » 
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There alfo arife from thefe arteries lymphatic vef- 
fels, whofe ufe feems to be to take off the thinneit 
part of the blood, where a thick fluid is to be {e- 
creted, feeing they are found in greateft plenty in 
fuch glands as feparate the thickeft fluids, as in 
the tefticles and liver ; and it is obférvable that 
where the thickeft fecretions are made, the velocity 
of the blood is the leaft, as if it was contrived to 
give thofe feemingly more tenacious parts more 
time to feparate from the blood, The arteries that 
compofe different glands are convolved in different 
manners; but whether or no their different fecretions 
depend at all upon that, I doubt will be difficult 
to difcover.. The excretory ducts arife from the 
arteries, and unite in their progrefs as the roots of 
trees do from the earth, and.as different trees, plants, 
fruits, and even different minerals, in their grow- 
ing, often derive their diftinét, proper, nutricious 
juices from the fame kind of earth ; fo the excre- 
tory dus in different glands, feparate from the 
fame mafs of blood their different juices: But what 
thefe different fecretions depend upon, whether the 
ftructure of the parts, or different attractions, or 
what elf, we have no certainty about, though 
this fubject has employed feveral ingenious writers. 
For my own part, from the great fimplicity and. 
uniformity ufually feen in natures works, I am 
mott inclined to think different fecretions arife from 
different attrations, fecing that in plants and mine- 
tals there feems to be no other way. 

, CHAPTER 
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CHA P TER ye 


Of the peritoneum, omentum, duttus alimentalis, 
and mefentery. 


ERTTONEUM is a membrane which 


lines the whole cavity of the abdomen. It 
contains the liver, fpleen, omentum, ftomach, guts, 


and mefentery, with all their veffels and glands; 


the upper part of it is no other than the proper 
membrane of the diaphragm, for there is no more 


reafon to call that, part of the peritoneum, than 


there 1s for calling the membrane on the other fide 
of the diaphragm part of the pleura or mediafti- 


num,” ‘The fore part next the mufcles of the ab- 
domen, ,and their tendons may be divided into two 
lamine, yet, I think, anatomifts in defcribing the » 


duplicature or lamine of the peritoneum have not 
always meant this divifion, but have taken the ten- 
dons of the tranfverfe mufcles for the outer lamina, 
and confidered the other as one membrane, feeing 
that it is between thefe tendons and the peritoneum 
that the water is found in that kind of dropfy which 


is Called the dropfy in the duplicature of the peri- 


toneum. Upon the loins the inner furface only is 
{mooth, and the outer part a fort of loofe mem- 


brana adipofa, in which are contained the aorta, 
vena cava, vafa {permatica, and pancreas, with’ 
other parts of lefs note. The middle of the peri-" 


toneum upon the loins is joined to the mefentery 
in 


ems 
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in fuch a manner, as makes fome accounttit a pro- 
duction of the peritoneum, and fome part of the 
external membrane of the duodenum, becoming 
one membrane with the inner or fmooth lamina of 
the peritoneum, and part of the rectum is covered 
in the fame manner; but the kidneys and bladder 
of urine are contained in a diftin@ duplicature of 
this membrane. The dropfy of the peritoncum 
may be diftinguifhed by being leaft prominent a- 
bout the navel, for there the tendons and the peri- 
toneum will not feparate ; and the water, in thofe 
that I havediffected, had made the parts where it was 
contained as foul as any ulcer; therefore none of 
them, I prefume, could have been cured by opera- 
ration. 3 

For the umbilical veffels, fee chap. Of the fce- 
tus. For the proceflus vaginalis, chap. Of the parts: 
of generation in men. 

OMENTUM, or CAWL, is a fine membrane 
larded with fat, fomewhat like net-work: It is 
fituated like on the furface of the {mall guts, and: 
refembles an apron tucked up; its outer or upper 
part, named ala fuperior, is connected to the bot- 
tom of the ftomach, the fpleen, and part of the 
inteftinum duodenum; and thence defcending a 
little lower than the navel, is refle¢ted and tyed to 
the inteftinum colon, the fpleen, and part of the duo- 
denum ; this laft part is called ala inferior ; and the 
fpace between the alz is named burfa. This cavi- 
ty is very diftin@ in moft brutes, but feldom {0 in 


men. 
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men. Sometimes both ale are tyed to the liver, 
and, in difeafed bodies, to the peritoneum. Its ufe 
is, to lubricate the guts, that they.may the better 
perform their periftaltick motion. Malpighi defcribes 
adipofe duéts in this membrane to carry the fat from. 
the cells into the vena porte, and thinks it a necef- 
fary ingredient in the bile. In dropfies. of the ab- 
domen, and in perfons who from any other caufe 
have died tabid, it is generally rotten and decayed ; 
and fometimes the guts in thefe cafes adhere to one 
another: But whether thefe adhefions proceed from 
the omentum’s ceafing to perform its office, or from 
the periftaltick motion of the guts, being long dif- 
continued through abftinence, or both, I cannot de- 
termine, | 

DucTus ALIMENTALIS, is the cefophagus, 
ftomach, and guts, viz. duodenum, jejunum, ile- 
um, colon, cecum or apendicula vermiformis, and 
reGum. 

OEsoPpHacus or gullet, is the beginning of the 
alimentary du; its upper part is wide and open, 
fpread behind the tongue to receive the mafticated 
alimented ; it begins from the bafis of the {cull near 
the proceflus pterygoides of the fphenoidal bone, 
then defcending becomes round, and is called vagi- 
nalis guke; it runs from the tongue clofe to the 
fpine, under the left fubclavian blood vefiels, into, © 
and through the thorax on the left fide, then piercing 
the diaphragm, it immediately enters the ftomach. 
It is compofed of a thin outer coat, which is no 

more 
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more than a proper membrane to the middle or 
mufcular coat. "The middle coat is compofed of 
longitudinal and circular mufcular fibres, but chief- 

ly circular, abundantly thicker than the fame coat in 
the guts; becaufe this has no foreign power to ai- 

fift it, as the guts have, and becaufe it is neceflary 

the food fhould make a shorter {tay here than there. 
The inner coat is a pretty fmooth membrane, befet 
with many glands, which fecrete a mucilaginous 
matter, to defend this membrane, and render the 
defcent of the aliment eafy. 

VeNnTRIcuLuvs, the ftomach, is fituated under 
the left fide of the diaphragm, its left fide touch- 
ing the fpleen, and its right is covered by the thin 
edge of the liver; its figure nearly refembles the — 
pouch of a bag-pipe, its left end being moft capa~ 
cious, the upper fide concave and the lower convex 5 
it has two orifices, both on its upper part: the left, 
through which the aliment pafles into the ftomach, 
is named cardia; and the right, through which it 
is conveyed out of the ftomach into the duodenum, 
is named pylorus ; where there is a circular valve 
which hinders a return of aliment out of the gut, 
but does not at all times hinder the gall from flow- 
ing into the ftomach. 

Tur coats of the ftomach are three; the ex- 
ternal membranous, the middle mufcular, whofe 
fibres are chiefly longitudinal and circular, the in- 
ner membranous, ie befet with glands, which 


feparate a mucus, This laft coat is again divided 
by 


12 PERITONEUM, 


by anatomifts into a fourth, which they call villof. 
As the mufcular coat of the ftomach contraéts, the 
inner coat falls into folds, which increafe as the 
ftomach lefiens, and confequently retard the alument 
moft when the {tomach is neareft being empty. 
THe manner in which digeftion is performed 
has been matter of great controverfy. ‘The ancients 
generally fuppofed the food concocted by a fermen- 
tation in the ftomach: But the moderns more ge- 
nerally attribute it to the mufcular force of the fto- 
~ mach; which Dr. Pircarrne has computed to 
be equal toa hundred and feventeen thoufand and 
eighty eight pound weight, to which being added 
the abfolute force of the diaphragm and abdominal 
mufcles (but for what reafon I am at a lofs to con- 
ceive, when fo fmall a part of that force can be ex- 
erted this way) the fum then will be more than 
twice as much; a force indeed equal to the end for 
which he affigns it. Now this force of the mufcu- 
lar coat of the ftomach is near forty times greater 
than what BoreLvi has affigned to the heart, 
which is much ftronger ; and Dr, Kriz has under- 
took to prove, that the force which the heart ex- 
erts is not thrice as many ounces as BoRELLI com- 
putes it to be thoufand pounds weight. Yet this 


is as certain as that action and reaction are the fame ; © 


that the abdominal mufcles and the diaphragm, 
comprefs the {tomach with no greater force than 
they do the liver and all other parts contained in the 
abdomen ; and that the fcetus in utero, and-all the 

vifcera 
2 
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vifcera in the abdomen, receive much more of this 
force, during the time of geftation; and yet nei- 
ther the foetus, nor any other contained part, is di- 
gefted by that force; and for the force with which 
the ftomach itfelf acts, it will be juft the fame with 
the reaction of the food upon it, and therefore 
fhould be as much more liable to be digefted by 
this and the other force than the food, as it oftner 
feels thefe forces than that (only that living bodies 
are not fo liable to digeftion as dead ones:) Befides, 
it may be demonftrated, that the force with which 
the {tomach comprefles any part of its contents, is 
not greater than what is given to equal parts of the 
contents in the fmall guts; for if the moment of a 
mufcle is as its weight, and if the mufcular coat of 
the ftomach does not bear a greater proportion to 
the mufcular coat of a fmall gut, than their diame- 
ters bear; a fection of the ftomach having fo ma- 
ny more equal parts to prefs than a like fection of a 
gut, it will require juft fo much more force to give 
each part the fame preffure. Dr. DRAKx® has fup- 
pofed, that digeftion is performed in the {tomach, 
as in Papin’s Digefter, in which hypothefis are 
contained all the abfurdities of thatof PITCAIRNE’S, 
with this addition, that the {tomach mutt be as 1r- 
refiftible to diftention at that time, as his iron pot, 
and the orifices as forcibly fecured ; but then in- 
deed it fhews how bits of bones, which dogs fwal- 
low, may be retained in the ftomach without tear- 
ing it; which difficulty, in my opinion, Dr. Pir- 
CAIRNE 
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CAIRNE has not fufficiently accounted for, though 
it is fone of the leait in his hypothefis. In gra- 
nivorous birds, where digeftion is made by mufcu- 
lar force, their fecond ftomach is plainly contrived 
for comminuting or digefting their food that way ; 
for befides that it is‘one of the ftrongeft mufcles in 
their bodies, its infide is defended with a hard and 


firong membrane that it may not to be torn; and. 


thefe birds alwayseat with their grain therougheftand 
hardeft little tones they can find, which are necef- 
fary for grinding their food, notwithwanding it is 
firft foaked in another ftomach, and is alfo food of 


very eafy digeftion. In ferpents, fome birds, and fe- 


veral _kinds of fith, which twallow whole animals, 


and retain them long in their ftomachs, digeftion 


feems to’ bé: performed’ by a menftruum; for we 
frequently find in their ftomachs aninvals fo totally 
digefted, before their form is deftroyed, that their 
very bones are made foft. In horfes and-oxen, ' di- 
geftion is but little more than extracting. a tincture; 


for in thei?’ excrements, when voided, weifee the — 


texture of their food is not totally deftroyed;' though 
oral’, in particular, feems to be-as: eafily divided 
as any food ‘whatever, aid the corn they. eat is of 
ten voided entire ; and in’ the exerements of men, 
ate often fecn the tkins of fruits undigefted, and 
fmalt fruits, fuch as currants, unbroke, and worms 
alfo continue unhurt, both in the fomach and guts: 
_ Therefore, by comparing our ftomachs with thofe 
here méntioned, it appears to me that ourdigeftion 

a" i9 


DUCTUS ALIMENTALIS. 155 


is performed by a menftruum, which is chiefly fali- 
va, gently aflified by the action of the ftomach, 
and the abdominal muscles, and by that principle. 
of corruption which is in all dead bodies, For di- 
geftion is no other than corruption or putrefaction 
of ‘our food ; therefore meats preferved from. cor- 
ruption by falt or {pirits are hard of digeftion and 
unwholefome. NeverthelefS when this digefting 
menitruum of the ftomach is too crude, the: fame 
falts or {pirits, moderately ufed; become a remedy; 
and though meat long falted is fo very unwhole- 
fome, it feems not to be from the falt itfelf, but 
the meat made undigeftible by being long falted ; 
for-thofe who eat the greateft quantity of falt at 
their meals are not fubjected thereby to the fame 
diftempets, And this digefling menfirnum, when 
the ftomachi is empty, exciting that uneafinefs which 
we call hunger, our appetites and our digeftion are 
thereby neceflarily fuited both as to time and quan- 
tity. | 

Duopenum is the firft of the three {mall guts; 
it begins from the pylorus of the fiomach, and is 
thence refeSted downward; it firft pafies by the 
gall-bladder, and then under the following gut and 
mefentery, and coming in fight again in the left 
hypochondriam, it - there commences jejunem, 
which is the fecond of the {mall guts; but the 
place where this ends and the other begins is not 
precifely determined. 

i.2 JEJUNUM 
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Jejunum is fo called from its being found, 
for the moft part, empty; it is fituated in the re- 
gio umbilicalis, and makes fomewhat more than a 
third part of the finall guts. It is diftinguithed from 
the following gut by its coats, which are a {mall 
matter thinner, and lefs pale. 

[trum is the continuation of the former, fitu- 

ated in the hypogaftrium, and very often fome part 
of it in the pelvis of the abdomen, upon the blad- 
der of urine, efpecially in women; it enters the 
colon on the right fide, near the upper edge of the 
os ilium. ‘This great length of the {mall guts is e- 
vidently for the convenience of a greater number of 
lacteals, that the chyle which miffes their orifices in 
one place may not efcape them in another; but 
thofe animals which {wallow their food whole, and © 
have it a long time in their ftomach and guts, have 
fhorter guts and fewer laéteals. : 
_ Coxon is the firft of the great guts; it begins at 
the upper edge of the right os ilium; thence afcend~ 
ing paffes under fome part of the liver, and the bot- 
tom of the ftomach, from the right hypochondrium 
to the left, and thence defcends to the pelvis of the 
abdomen. 

CCUM, of APPENDICULA VERMIFORMIS, 
is fituated on the beginning of the colon; it is lefs 
lefs than an earth-worm, with a fmall orifice open- 
ing into the colon: This gut has feldom any thing 
in it. In men it is called one of the large guts, 
though it is the fimalleft by far; but the miftake 

"  arifes 


DUCTUS ALIMENTALIS. 157 


hn , : : 

arifes from copying the ancients, whofe defcriptions 
of all the parts contained in the abdomen, feem to 
be taken from dogs, for in them, and in many other 
animals, it is very large: And fome fifh have them 
in great numbers, but very {mall ; I have counted 

in a mackrell above one hundred and fifty. 
RECTuM is the continuation of the colon thro’ 
the pelvis to the anus. The lower end of this gut 
is the feat of the true fiftula in ano, which ufually 
runs betwixt the mufcular coat and the inner 
coat ; it is cured by opening it the whole length in- 
to the cavity of the gut; it is yet better, if it can be 
done, to extirpate all that is fiftulous and {chirrous, 
for that is a fure way to make one operation perfect 
the cure. The other kind of fiftula, improperly fo 
called, is an abfcef$ running round the outfide of the 
fphinéer, in the fhape of an horfe-fhoe, being a cir- 
cle all but where this mufcle unites with thofe of the 
penis; this is beft cured by opening and removing 
part of the outer fkin. The firft of thefe cafes 
happens ofteneft in full habits, proceeding frequent- 
ly from the piles ; the laft is generally a critical dii- 
charge, and one of nature’s laft efforts in confum- _ 
ptive and fcorbutic habits of body. The inverfion and 
fliding down of this gut is called prolapfus ani, a dif- 
eafe common in children, efpecially thofe who are 
afflicted with the ftone, and of not much confe- 
quence; in men it is more rare and more danger- 
ous, being generally attended with a flux of hu- 
mours, This cafe I have cured by taking away a piece 
of 
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of the prolapfed gut with a cauftic, lengthways of — 
the eut; the wound difcharged the flux of humours, 
upon which the gut was eafily reduced, and cicatrif- 
ing in that ftate it never more fell down. 

I nave feen‘a cafe, where a bold unthinking 
furgeon having cut off the prolapfed part, the ci- 
catrix was fo hard and contracted that the patient 
could never after go to {tool without a elyfter, and 
then not without-great mifery. 

OrTEeNTIMES the piles occafion large tumors at 
the lower end of this gut; thefe are always beft ex- 
tirpated by ligature, for if they are cut they will 
fometimes bleed exceffively, and it is no eafy mat- 
ter to apply any thing to ftop a flux. of blood in that — 
part. . : | 
THE guts have the fame coats with the {tomach ; 
the fibres of their. middle or mufcular coat are cir- 
cular, or fpiral, and longitudinal; of the latter but 
very few. The antagonifts to thefe mufcular fibres 
of the ftomach and guts, are their contents prefled 
from one place to another, and the mufcles of the 
abdomen, for thefe prefiing upon them alter their 
form into one lefs capacious; which necefiarily ex- 
tends their circular fibres. The great guts have 
three membranes, or ligaments, on the outfide run- 
ning their whole length, and fupporting the faculi, 
into which thofe guts are divided. The lefler guts 
have, at very {mall diftances, femilunar valves placed 
oppotite to the interftices of each other, to prevent 
the aliment from paffing too {peedily through the 

guts 5 
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guts; and the better to anfwer that end, they are 
larger and more numerous near the ftomach, where 
the food isthinner, than they are towards the colon, 
where the food is continually made thicker in its 
progrefs, by a difcharge of part of the chyle. ‘This 
contrivance, fo neceflary to men becaufe of their 
ere&t pofture, when they are obliged by: ficknefs, 
or accidents, to lie along, becomes a great incon- 
venience, and calls for the help of clyfters and purges. 
But brutes have not thefe valves, becaufe they are 
not convenient in an horizontal pofture. At the 
entrance of the ileum into the colon, are two very 
large valves, which effeCiually hinder the regrefs of 
the feces into the ileum. But clyfters have been 
frequently known to pafs them, and ‘be vomited 
up; but the excrement that is fometimes vomited 
up, Tam inclined to think, is fuch as had ‘not pafi- 
éd into the’great guts. ‘The other valves in the co- 
jon are placed oppofite, but not in the fame plane, 
to each other, and make with their anterior edges 
an ¢quilateral triangle ; but as the gut approaches 
the anus; they become lef remarkable, and fewer 
in number. 

Aut the guts have in their inner membrane an 
almoft infinite number of very fmall glands : Thefe 
glands. will, efpecially fome of them in the large 
cuts, appear’ to the! naked eye. when they are dif- 
eafed: They are called glandula pyeriane. 

Tue length of the guts to that of the body is 
as five to one in a middle-fized' man ; in taller men 

| the 


we MESENTERY. 


the proportion is ufually lefs, and in fhort men 
greater. 

MEsENTERY is a membrane beginning loofe- 
ly upon the loins, and is thence produced to all the 
guts: it preferves the jejunum and ileum from 
twifting in their periftaltic or vermicular motion, 
and confines the reft to their places. It fuftains all 
the veflels going to and from the guts, viz. arteries, 
veins, lympheduéts, lacteals and nerves, and alfo 
contains many glands, called from their fituation 
mefenterica. ‘The beginning of this membrane from 
the loins, is about three or four inches broad, but 
next the guts of the fame length with the fide of 
the guts they adhere to, which is in the {mall guts 
about a fourth part fhorter than the other fide; but 
when this membrane is feparated from the {mall guts, 
it fhrinks, and meafures about two thirds lef. 

I oPENED a boy about twelve years old, that 
died of the iliac paffion, vulgarly called the twitt- 
ing of the guts; the guts, ftomach, duodenum, 
and jejunum were diftended, with vapour and air, 
to near ten times their natural capacity, which fo 
_compreffed the inteftinum ileum, that nothing could 
pafs through it. The relations of this boy could 
give no other account of the caufe of this difeafe, 
than that of his having eaten a large quantity of 
raw young carrots... This cafe happens very fre- 
quently to lambs that have been houfed and turned 
out early in the {pring to grafs, when the graf is 
very rank and {ucculent; and alfo to horfes, oxen, 

and 
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and fheep, when they happen to feed by any acci- 
dent, upon young beans or peas, or rich clover 
grafs, which are very apt to ferment in theit fto- 
machs. In thefe animals this cafe is commonly cured 
by running a knife into their guts, fome Inftances 
of which I have feen, and have heard a great ma- 
ny reported; but this cafe happening very rarely to 
men, I believe that practice has never yet been uf- 
ed; though the inftrument which is ufed for tap- 
ping in a dropfy of the abdomen, might do it with 
great eafe and fafety. Some anatomifts, who have 
confidered the impoffibility of a twifting of the guts, 
which is the vulgar name of this difeafe, have ima- 
gined that it proceeded from one gut being involv- 
ed in another. Thefe involutions are found fre- 
quently in bodies that die a natural death, and with- 
out any inflammation, or any other fymptom of 


pain. 


GHAR WER. «V¥. 
Of the liver, gall-bladder, pancreas, and fpleen. 


HE liver is the largeft gland in the body ; 

of a dufky red colour, It is fituated imme- 
diately under the diaphragm in the right hypochon- 
drium; its exterior fide is convex, and interior con- 
cave; backward toward the ribs it is thick, and 

thin on its forepart, where it covers the upper a 
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of the ftomach,,and fome of the guts; the upper 
fide of it adheres to the diaphragm, and is alfo tyed 
‘to it ‘and the fternum by a thin ligament, which is 
defcribed commonly as two; the upper part called 
fufpenforium, and the anterior latum: but either 
of thefe Names is fufficient for it all. It is alfo ty- 
ed to the navel by a round ligament called teres or 
umbilicale, which is the umbilical vein degenerated 
into a ligament; it is inferted into the liver at a 
fmall-fiffure in its lower edge. The ligamentum 
latum or fufpenforium, fuftains the liver in an erect 
pofture, or rather fixes it in its fituation, while it 
is fupported by the other vifcera, they being com- 
prefled by the abdominal mufcles; in lying down 
the teres prevents it from prefling on the diaphragm ; 
and in lying on the back, they both together fuf- 
pend it, that it may not comprefs and obftruct the 
afcending vena cava. It is nourifhed by the branches 

_ of the celiac and mefentric arteries in the liver call- 
ed arteriz hepatic, but its blood veffels, that com- 
pofe it as a gland, are the branches of the vena 
porte, which enters the liver, and diftributes its 
blood like an artery, to have the bile fecreted from 


~* it; and the branches of the cava in the liver, which 


2 


return the redundant blood into the cava afcendens : 
It has alfo feveral branches of nerves, and a great 
number of lymphatics; of which I fhall treat in 
their refpective places. Dogs and cats and other a~ 
nimals, that have a great deal of motion in their 
backs, have their livers divided into many diftiné 

lobules ; . 
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lobules; which by moving one againft another, com- 
ply with thofe motions, which elfe would break 
their livers to pieces, , 

Tue gall-bladder is a receptacle of bile, feated 
in the hollow fide of the liver; it is compofed of 
one denfe coat fomewhat mufeular, which is co- 
vered with a membrane like that of the liver ;' and 
is alfo lined with another, that cannot eafily be fe- 
patated. Modern anatomifts have deferibed a num- 
ber of fimall duéts leading from the liver to the gall- 
bladder, by which they fuppofe the gall-bladder is 
filled, and thefe I thought I had feen in a human 
body that died of a jaundice, when I was a very 
young anatomift; but never being able to fee any 
fince in any animal, though I have made very di- 
ligent enquiry by experiments and diffection, I am 
now perfuaded that there are no fuch ducts ; for if 
they are too little to be feen or filled by injections, 
I think they are too little for the end for which 
they are afligned. As to the argument for the ex- 
iftence of fuch duéts, which is fetched from the 
difficulty of the gall-bladder’s being filled through 
the ductus cyfticus from the ductus hepaticus, I think 
it is of little weight, feeing the veficule feminales 
are filled with a thicker fluid through a lefs direct 
paflage, From the gall-bladder towards the duo- 
denum runs a duét called cyfticus ; and from the 
liver to this duct one called hepaticus, which carries 
off the gall this way, when the gall-bladder is full ; | 
then the duétus cyfticus and hepaticus being united, 
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commence ductus communis choledochus, which 
enters the duodenum obliquely about four inches 
below its beginning. The orifice of this duét in the 
gut is fomewhat eminent, but has no caruncle, as 
is commonly faid. As the liver from its fituation 
in the fame cavity with the ftomach, will be moft 
preffled and confequently feparate moft gall when 
the {tomach 1s fulleft, which is the time when it is 
moft wanted; fo the gall-bladder, being feated a- 
gainft the duodenum, it will have its fluid prefled 
out by the aliment pafling through that gut, and 
confequently at a right time and in due proportion ; 
becaufe the greater that quantity of aliment is, the 
greater will be the compreflion; and fo the con- 
trary. 

I KNow no way of computing with any exact 
nefs the quantity of bile that is ufally fecreted by 
the liver in a given time; but if it is four times as 
much as all the falivary glands fecrete, it may be 
twenty four ounces for every meal ; to which being 
added fix ounces of faliva, which, from what is 
obferved in the chapter Of the falivary glands, I 
think will appear a moderate computation. And 
fuppofing the pancreas in the fame time fecretes 
three ounces, there will then be thirty three ounces 
of fluids feparated for the digeftion of one meal ;— 
and that thefe neceflary fluids may not be wafted in 
fuch quantities, they pafs into the blood with the 
chyle, and may be {oon feparated again for the fame 
ufe; and very likely, fome of the fame bile may _ 

be 
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be employed more than once, for digefting part of 
the fame meal: And as the liver exceeds all the 
glands in the body in magnitude, and its excretory 
duéts ending in the duodenum, it feems to me to 
be much more capable of making thofe large fepa- 
rations from the blood, which are procured by ca- 
thartics, than the fcaree vifible glands of the guts, 
The liver ordinarily weighs, in a middle-fized man, 
about three pounds twelve ounces, the pancreas 
three ounces, and the fpleen fourteen ounces. I 
have feen a difeafed liver in a man that weighed. 
fourteen pounds four ounces ; and ina boy but nine 
years old, that died hydropic, the liver full of hy- 
datids and cyfts of hydatids adhering to it, which 
together weighed feven pounds one ounce and a half, 
though feveral pints of water had been let out of 
it before. The fpleen, in the fame boy, together 
with the hydatids contained in its membrane, weigh- 
ed three pounds, In a man IJ found a difeafed 
fpleen, weighing five pound two ounces; and in an 
old man, fix foot high, I found a found liver weigh- 
ing no more than twenty eight ounces, and the 
fpleen but ten ounces: And in a man that had been 
cured of a dropfy I found a polypus very folid, al- 
moft filling the large branches of the porta in the 
liver, and a ftone between the liver and gall-blad- 
der, larger than a nutmeg. 

Pancreas, the {weet-bread, is a large gland 
of the falivary kind, lying a-crofs the upper and 
back part of the abdomen, near the duodenum ; it 
has 
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has a fhort excretory duct, about half as large as a 
crow quill, though it is commonly painted as large 
as the ductus communis choledochus: It always en- 
ters the duodenum together with the bile du@t; but 
in dogs fome diftanice from it; and, I think, al+ 
ways in two ducts diftant from one another. The 
juice of this gland, together with the bile, helps to 
complete the digeftion of the aliment, and renders 
it fit to enter the lacteal veffels. In.a man that died 
of a jaundice, I found the ductus communis chole- 
dochus conftricted by a fcirrhous pancreas, the 
gall-bladder extended to the fize of a goofe egg, 
and all the ducts to twice their natural bigneds. 
This is the cafe in which I thought I had fo plain- 
ly feen the cyftihepatic guts: I once faw the du- 
clus cyfticus obftrudted, without the gall-bladder 
_ being diftended, which, I think, furnifhes us with 
a very probable argument againft the exiftence of — 
cyftihepatic duéts. In thofe who die of the jaun- 
dice, for the moft part are found in the gall-bladder 
and the biliary dudts concretions of bile fo light as 
to {wim in water, yet are called gall ftones: Thefe 
caufe the jaundice, by obftructing the ducts; many of 
thofe who have been cured of this difeafe, have had 
ereat numbers of thefe {tones found in their excre- 
ments. A patient of mine, who had voided by ftool 
feveral of thefe ftones, had afterwards two of half 
an inch diameter which made their way through the 
integuments of the abdomen, and was cured with- 
out much pain, Oxen, as the fame gentleman in- 

formed 
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formed me, who have been long fed upon dry meat, 
abound with them; while others, fed with them, 
and afterwards turned to grafs, when killed are 
found without them. This gentleman could never 
eat any herbs. He alfo informed me of a playfician 
in France, that with great reputation cured the 
jaundice by giving his patients large quantities of 
the juice of herbs, , 
Tue fpleen is feated in the left hypochondrium 
immediately under the diaphragm, and above the 
kidney, between the ftomach and the ribs; it is 
fupported by the fub-contained parts, and fixed to 
its place by an adhefion to the peritoneum and dia~__ 
phragm; it is alfo connected to the omentum, as 
has been obferved. The figure of it is a fort of de- 
prefled oval, near twice as long as broad, and almoft 
twice as broad as thick. Sometimes it is divided in- 
to lobules, but for the moft part has only one or two 
fimall fiffures on its edge, and fometimes none; in 
its colour it refembles caft iron, ‘The inner texture, 
in brutes, is veficular, like the penis; in which 
veficles are found grumous blood, and {mall bodies 
like glands: But Ruyscw denies that the human 
fpleen is of the fame texture. The fpleen I have 
feen taken out of a dog, without any remarkable 
inconvenience to him. I have twice, in a human 
body, feen three fpleens, twice two, and once four; 
fome of thefe were very {mall, others nearly equal, 
‘but altogether in any of thefe bodies were not large- 


er than the one which is ufually found. 4) 
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“CHAPTER VL 
Of the vafa laéhea. 


ASA LACTEA ate the vene lactex, re- 
V ceptaculum chyli, and ductus thoracicus. 
VENZ LACTEA, &c. are a vaft number of 
very fine pellucid tubes, beginning from the {mall 
guts, and proceeding thence through the mefentery ; 
they frequently unite, and form fewer and larger. 
veflels, which firft pafs through the mefenteric 
glands, and then into the receptaculum chyli, 
Thefe vefiels e’er they arrive at the mefenteric glands, 
or in dogs the pancreas afellii, which is thefe glands 
collected, are called vene lactee primi generis ; and 
thence to their entrance into the receptaculum chyli, 
ven lactee fecundi generis, The office of thefe 
veins is to receive the fluid part of the digefted ali- 
ment, which is called chyle, and convey it to the 
receptaculum chyli, that it may be thence carried 
through the ductus thoracicus into the blood veffels, 
For the following excellent defcription, thus 
marked “*, of the receptaculum chyli, and ductus 
thoracicus, I am obliged to Mr. Monro. 
< RECEPTACULUM CHYLI, PECQUETI, or 
“ SACCUS LACTEUS VAN HoRNE, is amembra- 
~ « nous fomewhat pyriform bag, two thirds of an 
*¢ inch long, one third of an inch over in its largeft 
‘* part, when collapfed ; fituated on the firft vertebra 
‘«* Jumbrorum, to the right of the aorta, a little higher 
“ than 
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*« than the arteria emulgens dextra, under the right 
‘* inferior mufcle of the diaphragm. It is formed 
«« by the union of three tubes; one from under the 
‘* aorta, the fecond from the interftice of the aorta 
“and cava, the third from under the emulgents of 
“the right fide. The*factus’chyliferus at its fupe- 
** rior part becoming gradually {maller, is contract- 
‘ed into a flender membranous pipe of about a 
“line diameter, well knowf by the name of 

‘“Ducrus THoRACcICUS;"This pafles betwixt 
the appendices ‘mufculofe diaphragmatis, on 
“ the right of, and fomewhat behind the aorta, 
« then lodged in ‘the cellular fub{tance under the 
** pleura ; it mounts between’ this artery and vena 
“fine pari, ‘or azygos, as far as the fifth vertebra 
“« thoracis, whefé it is hid by the azygos, as this 
*< vein rifes forward to join the cava defcendens ; 
“ after which the dué paffes obliquely over to the 
** left fide under the cfophagus, aorta defcendens, 
“and great ctitvature of the aorta, until it reaches 
“« the left carotide, ftretching farther towards the 
“left internal jugular, by a circular turn, whofe 
“* convex part is uppermoft ; at the top of HHISIER 
it {plits mto two' for one half line, the fuperior 
« branch réceiving into it a large lymphatic from 
“ the cétvical glands. This lymphatic appears, by 
«* blowing and’ injections, to have two valves; 
“‘ when the two branches are united, the duét con- 
“* tinues ‘its courfe‘to the internal jugular, behind 
¢ ag it defcends, and immediately at the left 
wiiwe Y «* fide 
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«fide of the infertion of this vein, enters the fu- 
<‘ perior and pofterior part of the left fubclavian,,. 
« whofe internal:membrane duplicated forms a fe- 
«< milunar externally convex valve that covers two 
« thirds of the orifige of the duct; immediately 
“* below this orifice a cervical vein from the muf- 
<< culi fcaleni enters the fubclavian. The thin coat 
<< and valves, commonly ten or twelve, of this duct 
<< are fo generally known, I need not mention them. 
‘In my notes I find little variation in the recepta- 
«<< culum, only its different capacities in different 
«< fubje€ts, and fometimes mere ducts coneurring in. 
<<‘ the formation of it. The diameter of the duct 
<< varies in moft bodies, and in the fame fubject is: 
<‘ uniform, but frequently fudden enlargements or 
« facculi of it are obfervable. ‘The divifions which 
«‘ authors mention of this duct withm the thorax: 
‘are very uncertam: Ina womar I diffected laft 
< fummer,. at the eighth vertebra thoracis,. one 
«c branch climbed over the aorta, and about the 
<< fifth vertebra flipped back again under that artery’ 
«¢ to the other branch, which continued in the or= 
«: dinary courfe, Laft winter I found this duct of 
«a man difcharging itfelf intirely into the right 
«<< fubclavian vein. The precife vertebra, where) it 
«« begins to turn towards the left, is alfo uncertain. 
« Frequently it does not fplit at its fuperior arch, 
“in which cafe a large faccus is found near its a» 
«¢ perture into the fubclavian vein, Generally it has: 
« but. one orifice, though I have feen two in.one: 
| body, 
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body, and three in another; nay, fometimes it di- 
«« vides into two under the curvature of the great 
« artery, one goes to the right, another to the lefi 
«‘ fubclavian ; this however isvery rare. The lym- 
« phatic, which enters the fuperior arch, is often 
«« fent from the thyroide gland.” 

SuPposincG. there ordinarily paffes five pounds 
.of chyle in a day through the la¢teals, and that 
four ounces of this only is added to the blood (tho’ 
it may be any other quantity for ought I know) 
and that a.man neither.decreafesor encreafes during 
this time, then all the feparations from the fluids 
and folids muft be juft five pounds; four ounces 
-of which mutt be thofe-fluids and particles of {o- 
lids, which are -become unprofitable; and the re- 
maining four pounds twelve ounces will ferve as a 
~vehicle to carry the four ounces off: So that we fee 
for what reafon more fluids are carried into the blood 
than are to be retained there, and how the body is 
‘by the fame means both nourifhed and preferved ip 
health. 


CHAPTER 
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CHAPTER VIL 


Of the pleura, mediaftinum,: lungs, pericardium, and 
wenk. * . heart. ie | 


LEURA is.a fine membrane which lines 
. the whole cavity of the thorax, except on the. 
diaphragm, which. is covered with no other than 
its own proper membrane, . The back part of it is 
extended over the great veflels, like the peritoneum ; 
and in regard this membrane. paffes partly under 
thefe veflels, as the peritoneum does in the abdo- 
men, they may be faid to lie ina duplicature of it ; 
it ferves to make the infide of the thorax {mooth 
and equal. 

_ MED1asT1NUM divides the thorax lengthways, 
from the fternum to the pericardium and pleura, 
which isa very fhort {pace, but in many brutes very 
confiderable. It divides into two in men, but in 
brutes it is fingle; it divides the thorax not exact- 
ly in the middle, but towards the left fide, and is 
fo difpofed, that the two cavities, into which it di- 
vides the thorax, do not end toward this membrane 
in an angle, but a fegment of a circle; it hinders 
one lobe of the lungs from incommoding the other, 
as in lying on one fide the uppermoft might do; and 
prevents the diforders of one lobe of the lungs from 
affeGting the other. 

Tue lungs are compofed of two lobes, one feat- 
ed on each fide of the mediaftinum ; each of which 


lobes 


GW MG S. 173 


lobes are fubdivided into two or three lobules, . which 
are moft diftinctly divided inefuch animals as. have 
moft motion in their backs, for the fame end that 
the liver is in the fame animals. They are each com- 
pofed of very {mall cells, which are the extremi- 
ties of the afpera atteria or bronchos, ‘The figure 
of thefe cells is irregular; yet they are fitted to each’ 
other fo as to have common fides, and leave no void 
fpace. Into thefe cells the blood-veflels difcharge a 
large quantity of lymph, or materia per{pirabilis, 
which at once keeps them from being dried by. 
the air, and makes a large and neceflary difcharge 
from the blood, as has already beeen obferved upon 
the fubject of perfpiration through the ikin. _ Dr. 
Wi tis has given a very particular defcription of 
the inner texture of the lungs, but it is only ima- 
ginary and falfe, as he, and they who have copied 
his cuts and defcriptions could not but have known, 
if they had ever made the leaft enquiry into the lungs 
of any animal; nor is his account of the lympha- 
tics on the furface of the lungs, at all more. true 
than that of their texture.- In the membranes 
of thefe cells are diftributed the branches of the 
pulmonary artery and vein. The known ufes of 
the air’s entering the lungs, are to be inftrumental 
in fpeech, and to convey efHuvia into the nofe, as 
it pafles for the fenfe of {melling; but the great 
ufe of it, by which life is preferved, I think, we 
do not underftand,, By fome the force of the-air is 
thought to feparate the elobuli.of the blood that 
have 
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have cohered in the flow circulation through th® 
veins ; and this opinion feems to be favoured by the 
many inftances of polypufes, which are large 
‘concretions of the globuli of the blood, found in 
the veins near the heart, and in the right auricle 
and ventricle of the heart, and their being fo feldom . 
found in the pulmonary veins, or in the left auricle 
or ventricle.ef the heart, or in any of the arteries; 
‘but if it is true that, while the blood pafles thro” 
the lungs, many cohering globuli are feparated, yet 
it remains to be proved that thefe feparations are 
made ‘by the force of the air. Dr. Kerr has com- 
puted the force of the air in the {trongeft expirations 
again{t the fides of all the veficles, to be equal to 
fifty thoufand pound weight, which though we 
fhould grant, we fhall full find the moment 288 the 
air in the lungs exceeding fmall in any fmall fpace. 
For the velocity with which the.air moves in the 
dungs is as much lefs than that with which it moves 
in the. wind-pipe, as the {quare of a {ection of the 
cells in the lungs is greater than the fquare of a {e- 
tion of the wind-pipe ; and therefore if the fquare 
of all the extreme blood-veffels in the lungs do not 
‘pear a greater proportion to the {quare of the large 
pulmonary veflels than the f{quare of the cells do to 
the wind-pipe, and if the blood in thefe large vef- ' 
fels moves as faft as the air in the wind-pipe, ther 
the blood moving in the {malleft vefiels of the lungs 
‘with a velocity equal to that of the air in the cells, 
the blood will have as much more attrition from 

the 
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the power that moves it in its own veffels, than the 
air can give upon them, as blood is heavier than 
air. Belides, air prefiing equally to all fides, and 
the globuli of the blood {wimming in a fluid ; this. 
prefiure, be it what it will, I think, can be of lit- 
tle ufe to make fuch feparations. Indeed it may 
be objected that the greateft preflure is in expira- 
tion, yet that furely cannot be very great, while . 
the air has fo free a paffage out of them: Others 
have thought that the air enters the blood-veffels 
from the cells in the lungs, and mixes with the 
blood ; but this opinion, however probable, wants: 
fufiicient experiments to prove it; air being found 
in the blood, as it certainly is, is no proof of its 
entering this way, becaufe it may enter with the 
ehyle: Nor is the impoffibility which has beer 
urged of its entering at the lungs without the blood 
being liable to come out the fame way into the ve 
ficles of the lungs, a good argument to the contra~ 
ry; for if a pliable dud paffes between the mem- 
branes of a veffel, through a fpace greater than 
the fquare of its orifice, no fluid can return, becaufe — 
the prefiure which fhould force it back will be 
greater againft the fides of that dact than its orifice 5 
which is the cafe of the bile du entering the duo- 
denum, and the ureters entering the bladder. E 
think the moft probable argument for the air’s en- 
tering into the blood by the lungs, or rather fome 
particular part of the ait, may be fetched: from 2 
known experiment of each man. ia a diving bell 

wanting 
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wanting near a gallon of frefh air ina minute; and 
if preflure only. was wanted in this cafe, they often 
defcend, till the preflure of the air is three or four 
times what it 1s upon the furface of the earth, with- 
out any advantage from that preffure ; and animals 
dying fo-foon in air that has:been burnt, and their 
being fo cafily intoxicated by breathing air much 
impregnated with fpirituous liquors, are alfo argu- 
ments of a paflage this way into the blood. | Befides, 
if preflure of the air in the cells of the lungs 1s the 
only ufe of it, I do not fee but enough of that 
may be had while a man is hanging, if the mufcles 
of the thorax do but act upon the air which was 
left. in the thorax when the rope was firft fixed, 
and yet death is brought about by hanging no other 
way than by interrupting of the breath, as I have 
found -by certain experiments. Dr. DRAKE has 
endeavoured to fhew, that the ufe of refpiration 1s 
to affift the dyftole of the heart; but this ufe re- 
quires that the fyftole and diaftole of the heart 
fhould:.keep. time with expiration and inf{piration, 
which is contrary to experience. The lungs of a-_ 
nimals before they have been dilated with air, are 
{pecifically heavier than water, but upon inflation 
they become fpecifically lighter, and {wim in water ; 
which experiment may be made to difcover whe- 
ther a dead'child was ftill born, or not; but if the 
child has breathed but a little, and the experiment 
is made)long ‘after, the lungs may be collapfed 
and grow heavier than water, as I have experiment- 
5 ed, 
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ed, which may fometimes lead a man to give a 
wrong judgment in a court of judicature, but then 
it will be on the charitable fide of the queftion. 
Adhefions of the lungs to the pleura are in men 
fo common, I know not how to call it a difeafe ; 

they being found fo more or lefs in moft adult per- 
- fons, and without any inconvenience, if the pig 
are not rotten. 

“PERICARDIUM, Of HEART-PURSE, is anex- 
ceeding {trong membrane which covers the heart ; 
its fide next the great veflels is partly connected to 
them, and partly to the bafis of the heart, but, I 
think, not properly perforated by thofe veffels; and 
its lower fide is infeparable from the tendinous part 
of the diaphragm, but not fo in brutes, in fome 
of which there is a membranous bag between it 
and the diaphragm, which contains a lobule of the 
lungs. It enclofes all the heart to its bafis; its ufes 
are to keep the heart in its place without interrupt- 
ing its office, to keep it from having any friction 
with the lungs, and to contain a liquor to lubricate 
the furface of the heart, and abate its friction a- 
gainft the pericardium. 

Tue heart is a mufcle of a conic figure, with 
two cavities or ventricles; its bafis is fixed by the 
veflels going to and from it, upon the fourth and 
fifth vertebre of the thorax; its apex, or point, 
is inclined downward and to the left fide, where 
it is received in a cavity of the left lobe of the 
lungs, as may be obferved, the lungs being extend- 
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ed with air. This incumbrance on the left lobe of 
the lungs, I imagihe, is the caufe of that fide’s be- 
ing moft fubject to thofe pains which are ufually 
called pleuritic, which I have ever found upon dif- 
{ecting of them to be inflammations in the lungs. 
AT the bafis of the heart, on each fide, are fitu- 
ated the two auricles to receive the blood; the right 
from the two venz cave, and the left from the pul- 
monary veins: In the right, at the meeting of the 
Cave, is an eminence called tuburculum Lower}, 
which directs the blood into the auricle; immedi- 
ately below this tubercle, in the ending of the ca= 
va aicendens, is the veftigium of the foramen ova- 
le (vid. chap. Of the fcetus ;) and near this, in the 
auricle, is the mouth of the coronary veins. Both — 
auricles are {trengthened by mufcular columne, like 
the ventricles, ‘The left is much lef than the right ; 
but the difference is fupplied by a large mufcular 
cavity, which the veins from the lungs afford in that 
place. The fides of this mufcular cavity are thicker 
than the fides of the right auricle, in about that 
proportion, in which the left ventricle of the heart 
is ftronger than the right; their ufes being to re- . 
ceive blood from the veins that lead to the heart, 
and prefs it into the ventricles, a ftrength in each 
auricle proportionable to the ftrength of the ventricle 
that it is to fill with blood, feems neceflary: And 
this different thicknef$ of the coats of the auricles 
makes the blood in the left, which is thickeft, ap- 
pear through it of a paler red; but when it is let 
out 
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out of the auricles, it appears alike from both; which 
they would do well to examine, who affirm the 
blood returns from the lungs’ of a more florid co- 
four than it went in; and offer it as an argument 
of the blood’s being mixed with air in the lungs, 
The ventricles or cavities in the heart which receive 
the blood, are hollow mufcles, or two cavities in 
one mufcle, whofe fibres interfect one another, fo 
as to make the preffure of the heart upon the blood 
more equal and effectual, and are alfo lefs liable to 
be feparated than they would have been, if they 
had lain in one direction. Both thefe cavities receiv- 
ing the fame quantities of blood in the fame times, 
and always acting together, muft be equal in fize, if 
they equally difcharge what they contain at every 
fyftole, as I doubt not but they do; neverthelefs 
the left appears lefs than the right, it being found 
empty in dead bodies, and the right ufually full of 
blood ; which made the ancients think the veins 
and the right ventricle only were for the blood 
to move in, and that the left and the arteries con- 
tained only animal fpirits. ‘The left ventricle is much 
the thickeft and ftrongeft, its office being to drive 
the blood through the whole body, while the right 
propels it through the lungs only. Over the en- 
trance of the auricles in each ventricle, are placed 
valves to hinder a return of blood while the heart 
contracts, 'Thofe in the right ventricle are named 
tricufpides, thofe in the left mitrales. One of thefe 
laft feems to do further fervice, by covering the 
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mouth of the aorta while the ventricle fills; which 
fuffering none of the blood to pafs out of this ven- 
tricle into the aorta before the ventricle acts, it will 
be able to give greater force to the blood than it o- 
therwife might have done; becaufe a greater quan- 
tity of blood more fully diftending the ventricle, 
and making the greater refiflance, it will be ca- 
pable of receiving the greater imprefled force from 
the ventricle; and if the blood is no way hindered 
in the right ventricle from getting into the pulmo- 
nary artery, while the ventricle dilates, as it is in the 
left, the left then may be fomewhat bigger than 
the right, if they both empty themfelves alike in 
every fyftole. Though the auricles of the heart 
are equal to each other, and the two ventricles alfo 
equal, or nearly equal, yet the auricles are not fo 
large as the ventricles; for the ventricles contain 
not only all the blood which flowed from the veins 
into the auricles, during the contraction of the heart, 
but alfo that which flows (which will be dire&ly 
into the heart) while the auricles contract and the 
ventricles dilate ; which leads us to the exaét know- 
ledge of the ufe of the auricles. If the fyftole and. 
diaftole of the heart are performed in equal times, 
then the auricles mutt be half the fize of the ven- 
tricles; or whatever proportion the fpace of time 
of the fyftole of the heart bears to the {pace in 
which. the fyftole and diaftole are both perform- 
ed, that proportion will the cavities of the auricles 
bear to the cavities of the ventricles, ‘The inner 
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’ fibres of each ventricle are difpofed into {mall cords, » 
which are called columne: From fome of thefe 
ftand {mall portions of flefh called papille; thefe 
papillz are tied to the valves by flender fibres, where- 
by they keep the valves from being prefied into the 
auricles by the action of the blood againtt them 
in the fyftole | of the heart; and when that is over, 
the blood flowing i in between them opens them, as 
the preflure of blood on the other fide fhuts them 
in the fyftole. For the courfe of the blood through 
this part, vid. chap. Of the courfe of the aliment 
and fluids. In the beginning of each artery from 
the heart are placed three valves, which look for- 
ward, and clofe together to hinder a regrefs of blood 
into the ventricles. Thofe in the pulmonary arte- 
ry ate named figmoidales, thofe in the aorta, fe- 
milunares, For the canalis arteriofus, vid. chap. Of 
the fcetus. 
In a boy I found a great quantity of pus in the 
pericardium, and the ba of the heart ulcerated. 
In perfons that have died of a dr opfy, I have ufu- 
ally obferved the heart large, its fibres lax, and the 

veflels about it tashodertely diftended, and poly- 
pufes fometimes in both auricles and ventricles, and 
in the large veins ; but more frequently in the right 

auricle and ventricle. Mr. Prue has prepared a 

heart thus difeafed, whofe circumference from the 

vertex round the bafe of the auricles meafures twenty 
four inches and a quarter, and round the bafe of 
the ventricles feyenteen inches and an half. I dif- 

fected 
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fected a man that died tabid, in whom the peri- 
cardium univerfally adhered to the heart, and a 
portion of the mufcular part of the heart was offi- 
fied as large as a fix-pence. The beginning of the 
aorta is frequently feen offified, efpecially in aged 
perfons, In a woman that died of a dropfy, I found 
the valves of the aorta quite covered with chalk- 
ftones, which not fuffering the valves to do their 
office, the left ventricle of the heart was conftant- 
ly overcharged with blood, and diftended to above 
twice its natural bignefs, which I imagine deftroy- 
ed the ceconomy of the body, and occafioned the 
dropfy. 

Upon opening the body of a perfon who died 
with exceflive palpitations of the heartand uneven 
pulfe, which began after very hard drinking in ex- 
treme hot weather fome years before, I found about 
ten inches of the aorta neareft the heart diftended. 
three times its natural diameter; and in a man one 
hundred and three years old, I found the fame part 
of the aorta extended twice its natural capacity, 
without any fymptom of fuch a diforder when liv- 
ing. 
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CHAPTER VIII. 


Of the arteries and veins, 


Eb R OM the right ventricle of the heart arifes 
the pulmonary artery, which foon divides in- 

to two branches, one to each lobe of the lungs ; 
then they fubdivide into fmaller and {maller branches, 
until they are diftributed through every part of the 
lungs. From the extreme branches of the pulmo- 
nary artery arife the {mall branches of the pulmo- 
nary veins; which, as they approach the left au- 
ticle of the heart, unite in fuch a manner as the 
pulmonary artery divides going from the heart, on- 
ly that the veins enter the mufcular appendix of the 
left auricle in feveral branches, and the blood being 
brought back from the lungs by thefe veflels to the 
left auricle and ventricle of the heart, it is from 
the left ventricle of the heart thrown into the a- 
orta. 

AORTA, Of GREAT ARTERY, arifes from 
the left ventricle of the heart, and deals out branches 
to every part of the body. The firft part of this 
veflel is called aorta afcendens; it paffes over the 
left pulmonary artery, and veins, and branch of the 
a{pera arteria, and being refleted under the left lobe 
of the lungs, it commences aorta defcendens ; which 
name it keeps through the thorax and abdomen, 
where it pafles on the left fide of the {pine, till its 
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divifion into iliacarteries between the third and fourth 
vertebre of the loins. 

From under two of the femilunar valves of the 
aorta, which is e’er it leaves the heart, arife two 
branches (fometimes but one) which are beftowed 
upon the heart, and are called coronarie cordis. 
From the curved part of the aorta, which is about 
two or three inches above the heart, arife the fub- 
clavian and carotid arteries; the right fubclavian and 
carotid in one trunk, but the left fingle. By fome 
authors thefe veflels have been defcribed in a diffe- 
rent manner, but I believe their deicriptions were, 
for want of human bodies, taken from brutes; for 
I have never yet feen any variety in thefe veflels in 
human bodies, though I have in the veins nearer 
the heart : And indeed there feems to me to be a 
mechanical reafon for their going off in the man- 
ner here deferibed in human bodies; for the right 
fabclavian and carotid arteries neceflarily going off 
fcom the aorta at a much larger angle than the left, 
_ the blood would move more freely into the left than 
the right, if the right did not go off in one trank, 
which gives lefs friction to the blood than two 
branches equal in capacity to that one; fo that the 
advantage the left have by going off from the aor- 
ta at much acuter angles than the right, 1s made 
up to the right by their going off at firft in but one 
branch. | 

Tue carotid arteries run on both fides the la- 
rynx to the fixth foramina of the {cull, through 

which 
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which they enter to the brain; but as they pafs” 
through the neck, they detach branches to every 
part about them, which branches are called by the 
names of the parts they are beftowed upon ; as, 
laryngee, thyroidee, pharyngee, linguales, tem- 
porales, occipitales, faciales, cc. but juft before they 
enter the fixth foramina of the {cull, they each 
fend a fmall branch through the fifth foramina 
to that part of the dura mater which contains 
the cerebrum. It is thefe arteries which make 
thofe impreffions which are conftantly obferved on 
the infide of the offa bregmatis: Thefe branches, 
Mr. Monro obferves, oftner arife from the tem- 
poral arteries. The internal carotids fend two branches 
to the back part of the nofe, and feveral branches 
through the firft and fecond foramina of the fcull 
to the face and parts contained within the orbits of 
the eyes, and then piercing the dura mater, they 
each divide into two branches, one of which they 
fend under the falx of the dura mater, between 
the two hemifpheres of the brain, and the other 
between the anterior and pofterior lobes, Thefe 
branches take a great many turns, and divide into 
very {mall branches in the pia mater before they 
enter the brain, as if the pulfe of larger arteries 
would make too violent an impreffion on fo tender 
and delicate a part. And perhaps it may be from 
an increafe of the impulfe of the arteries in the 
brain, which ftrong liquors produce, that the nerves 
are fo much interrupted in their ufes throughout the 
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whole body, when a man is intoxicated with drink-- 
ing; and may it not alfo be from a like caufe that 
men are delirious in fevers? Befides thefe two ar- 
teries, viz. the carotids, the brain has two more, 
called cervicales, which arife from the fubclavian. 
arteties, and afcend to the head through the fora- 
mina, in the tranfverfe procefies of the cervicak 
vertebrz, and into the, {cull through the tenth or 
great foramen. ‘Fhele two arteries uniting foon,af- 
ter their entrance, they give off branches to the 
cerebellum, and then pafling forward, divide and 
communicate with the carotids; and the carotid 
arteries communicating with each other, there is an 
entire communication between them all; and thefe 
communicant branches are fo large that every one 
of thefe four great veffels, with all their branches, 
may be eafily filled with wax through any one, of 
them. : | (4 

Tue fubclavian arteries are each continued to 
the cubit in one trunk, which is called axillaris as 
it paffes the arm-pits, and humeralis as it patles-by 
the infide of the os humeri, between the mnuifcles » 
that bend and extend the cubit. From the fub- 
elavians within the breaft arife the arteria mamma 
fie, which run‘on the infide of the fternum, and 
lower than the cartilago enfiformis.. Soon after the 
~ grteria humeralis has paffed. the'joint of the cubit, 
s¢ divides into two branches, called cubitalis fuperi- 
or, and cubitalis inferior; which latter foon fends off 
a branch, called cubitalis media, which 1s beftow- 
viet & ed 
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cubitalis fuperior paffes near the radius, and round 
the root of the thumb, and gives one branch to 
the back of the hand, and two 'to the thumb, one 
to the firft finger, and a branch to communicate 
with the cubitalis inferior, The cubitalis inferior 
pafles near the ulna to the palm of the hand, where 
it takes a turn, and fends one branch to the outfide 
of the little finger, another between that and the 
next finger, dividing to both, another in the fame 
“manner to the two middle fingers, and another to 
the two fore fingers. Thefe branches which are 
‘beftowed on the fingers run one on each fide of each 
finger internally to the top, where they have {mall 
communications, and very often there is a branch 
of communication between the humeral and inferi- 
or cubital arteries. ‘This communicant branch is 
fometimes very large, and liable to be pricked by 
carele{s or injudicious blood-letters, in bleeding in 
the bafilic vein, immediately under which, as far 
as I have been able to obferve, this branch always 
lies. Mr. Monro has found the fubclavian artery 
divided in one fubject into two, the exterior of 
‘which formed the cubitalis fuperior, and the inner 
artery, the cubitalis inferior ; from which ftruCture 
he accounts for the fuccefs in the operation of the 
aneurifm fometimes performed above the cubit. 
When the operation for an aneurifm is made upon 
this communicant branch, it is found neceflary to 
' Aa 2 tic 
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tie it on both fides of the orifice, becaufe the blood 
is liable to flow freely into it either way. 

From the defcending aorta on each fide is fent 
a branch under every rib, called intercoftalis, and 
about the fourth vertebra of the back it fends off 
two branches to the lungs, called bronchiales, which 
are fometimes both given off from the aorta, fome- 
times one of them from the intercoftal of the fourth 
rib on the right fide; and as the aorta paffes under 
the diaphragm, it fends two branches into the dia- 
phragm, called arteria phrenice, which fome- 
times rife in one trunk from the aorta, and fome- 
times from the cceliaca ; but oftner the right from 
the aorta, and the left from the celiac. Immedi- 
ately below the diaphragm arifes the cceliac artery 
from the aorta; it foon divides into feveral bran- 
ches, which are bef{towed upon the liver, pancreas, 
{pleen, ftomach, omentum, and duodenum. Thefe 
branches are named from the parts they are beftowed 
on, except two that are beftowed upon the ftomach, 
which are called coronaria fuperior and inferior, and 
the branch beftowed upon the duodenum, which is 
named inteftinalis, Ata very fmall diftance below 
‘the arteria cceliaca from the aorta arifes the mefente-~ 
rica fuperior, whofe branches are beftowed upon all 
the inteftinum jejunum and ileum, part of the co- 
lon, and fometimes one branch upon the liver. A lit- 
tle lower than the fuperior mefenteric artery arife 
the emulgents, which are the arteries of the kid- 
' meys, And a little lower than the emulgents, for- 
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ward from the aorta, arife the arteria {permatice ; 
for which, vid. chap. Of the parts of the genera- 
tion in men. Lower laterally the aorta fends bran- 
ches to the loins, called lumbales; and one forward, 
to the lower part of the colon and the rectum, cal- 
led mefenterica inferior. Between the arteria cceli- 
aca, mefenterica fuperior and inferior, and the bran - 
ches of each near the guts, there are large commu- 
nicant branches to convey the blood from one to 
another, when they are either comprefled by excre- 

ments, or from any other caufe. 
As foon as the aorta divides upon the loins, it 
fends off an artery into the pelvis upon the os {a- 
crum, called arteria facra, and the branches the a- 
orta divides into are called iliace, which in about 
two inches fpace divide into external and internal. 
The iliace interne firft fend off the umbilical ar- 
teries which are dried up in adult bodies, except at 
their beginnings, which are kept open for the col- 
lateral branches on each fide, one to the bladder, 
and one to the penis in men, and in women the 
uterus: The reft of thefe branches are beftowed up- - 
on the buttocks and upper parts of the thighs. The 
iliace externe run over the offa pubis into the thighs ; 
and as they pafs out of the abdomen they fend off 
branches, called epigaftrice, to the forepart of the 
integuments of the abdomen under the recti mufcles. 
‘And the epigaftric arteries fend each a branch into 
the pelvis and through the foramina of the offa in- 
mominata to the mufcles thereabouts, As foon as 
the 
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the iliac artery is pafled out of the abdomen into 
the groin it is called inguinalis, and in the thigh 
cruralis, where it fends a large branch to the back 
part of the thigh; but the great trunk is continu- 
ed internally between the flexors and extenfors of 
the thigh, and pafiing through the infertion of the 
triceps mufcle into the ham, it is there called po- 
plitea; then below the joint it divides into two bran- 
ches, one of which is called tibialis antica ; it pafies 
between the tibia and fibula to the fore part of the 
leg, and is beftowed upon the great toe, and one 
branch to the next toe to the great one, and an- 
other between thefe toes to communicate with the 
tibialis poftica; which artery, foon after it is di- 
vided from the antica, fends off the tibialis media, 
which is beftowed upon the mufcles of the leg; 
the tibialis poftica goes to the bottom of the foot 
and all the leffer toes. ‘The tibialis antica is dif- 
pofed like the cubitalis fuperior ; the poftica like the 
cubitalis inferior; and the media in each have alfo 
like ufes. ‘Thefe arteries, which I have defcribed, 
are uniform in moft bodies, but the lefler branches 
are diftributed like the branches of trees, in fo dif- 
ferent a manner in one body from another, that it 
is highly probable no two bodies are exactly alike, 

nor the two fides in any one body. | 
I HAVE once feen a rupture of matter, and 
once of blood and matter, which flowed out of 
the abdomen into the fore part of the thigh, thro’ 
: 2it¥ 09 the 
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the fame: paflage at which the iliac artery goes out 
of the abdomen. 

THE veins arife from the extremities of the ar- 
teries, and make up trunks which accompany the 
arteries in almoft every part of the body, and have 
the fame names in the feyeral places which the ar- 
teries have, which they accompany. | The veins of 
the brain unload themfelves into the finufes (vid. 
chap. Of the the dura and pia mater) and'the fi- 
nufes into the internal jugulars and cervicals, and 
the internal jugulars and cervicals into the fubclavi- 
ans, which joining, make the. cava defcendens. 
The internal jugulars ave feated by the carotid ar- 
teries, and receive the blood from all the parts which 
the carotids ferve, except the hairy fcalp and part 
of the neck, whofe veins enter into the external 
jugulars, which run immediately under the muf- 
culus quadratus gene, often two on each fide. The 
cervical. veins defcend two through the foramina 
in the tranfverfe procefies of the cervical vertebra, 
and two through the great foramen of the fpine, 
and one on each fide the {pinal marrow; thefe join 
at the loweft vertebra of the neck, and then em- 
pty into the fubclavians, and at the interftices of all 
the vertebrae communicate with one another, 

THE veins of the limbs are more than double 
the number of the arteries, there being one on each 
fide each artery, even to the fmalleft branches that 
we can trace, befides the veins which lie immedi- 
ately under the fkin. Thofe which accompany the 
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arteries, have the fame names with the arteries; thofe 
which run immediately under the fkin on the back 
of the hand, have no proper names; they run from 
thence to the bend of the elbow, where the up- 
permoft is called cephalica, the next mediana, the 
next bafilica. Thefe all communicate near the 
joint of the elbow, and then fend one branch which 
is more directly from the cephalica, and bears that 
name, until it enters the fubclavian vein ; it pafies 
immediately under the fkin, in moft bodies, be~ 
tween the flexors and extenfors of the cubit, on the 
upper fide of thearm. The other branches joining, 
and receiving thofe which accompany the arteries 
of the cubit, they pafs with them by the artery 
of the arm into the fubclavian vein. ‘The external 
veins have frequent communications with the in- 
ternal, and are always fulleft when we ufe the 
moft exercife; becaufe the blood being expanded by 
the heat which exercife produces, it requires the 
veflels to be diftended, and the inner vefiels being 
comprefied by the actions of the mutcles, they 
cannot dilate enough; but thefe veffels being feated 
on the outfides of the mufcles, are capable of be- 
ing much dilated ; and this feems to me to be the 
chief ufe of thefe external vefiels. The cephalic 
vein, as it runs up the arm, is very vifible in moft 
men, but in children is rarely to be feen; there- 
fore great care fhould be taken not to wound it in 
the cutting of iffues in childrens arms; and I know 
no way to be fure of avoiding it, but by cutting the 
i iffue 
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iflue more externally than is ufual in men, which. 
may be done withont any inconvenience, 

In the thorax, befides the two cave, there is a 
vein called azygos, or vena fine pari; it is made up 
of the intercoftal, phrenic, and bronchial veins, 
and enters the defcending cava near the auricle, as 
if its ufe was to divert the defcending blood from 
falling too direétly upon the blood in the afcending 
cava, and direct the blood of the defcending cava 
into the auricle. 

In the abdomen (befides the cava afcendens and 
the veins which are named like the arteries, Viz, 
the emulgents from the kidneys, the lumbal and 
{permatic veins, the facra, iliac, and hypogattric 
veins) there is one large one called vena porte, whofe 
branches arife from all the branches of the celi- 
ac and two mefenteric arteries, except thofe branches 
of the cceliac and fuperior mefenteric, which are 
beftowed on the liver, and uniting in one trunk 
enters the liver, and is there again diftributed like an 
artery, and has its blood colleéted and brought into 
the cava by the branches of the cava in the liver ; 
this vein being made ufe of inftead of an artery to 
carry blood to the liver, for the feparation of bile. 
It moves here about eight times flower than in the 
arteries hereabouts ; and this flow circulation being 
fuppofed neceffary, I think there feems no other 
way fo fit to procure it; for if an artery had been 
employed for this ufe, and been thus much dilated 
in fo fhort a paffage, the blood. would not have 
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moved fo uniformly in it, but fafter through its 
axis than near its fides; and befides, it is very pro- 
bable that the blood in this vein having been firft 
employed in nourifhing feveral parts, and having 
through. a long fpace moved flowly, may be made 
thereby fitter for the feparation of bile, than blood 
caftied by an artery dilated to procure a circula- 
tion of the fame velocity with that in this vein. 

In the leg the veins accompany the’ arteries in 
the fame manner as in the arm, the external veins 
of 'the' foot being on the upper fide, and from them 
is derived one called faphena, which is continued 


on the infide of the limb its whole length, and has 


feveral names given it from the fevera al places thro” 


which it paffes. 
~'Pue arteries have three coats; a middle muf- 
cular, and an external and internal membranous. 


-'The veins are faid to have the fame; the internal 


coat of an artery may be pretty eafily feparated, but 
not the external; and though the veins have muf- 
cular fibres, yet I could never feparate any one di- 
ftinctly into three coats; and in the infide of the 
veins there are many valves, efpecially in the low- 
er limbs, to hinder any reflux of the venal blood, 
which otherwife would have happened from the 
frequent actions of the mufcles on the outfides of 
the veins; and both the arteries and veins, as they 
run in the infide of the limb, or as they are dif- 
perfed in parts that fuffer great extenfions, as the 
ftomach, guts, and uterus, they are curved fo 
| 7 much 
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miuch as that when thefe parts come to be diftend- 
ed, they may comply with thofe diftentions by on- 
ly being | fireightened, and fo preferved from being 
ftretched, which would leffen their diameters. The 
fmall arteries near the heart go off from ithe large 
trunks at obtufe angles, farther at lefs obiufe angles, 
then at right angles, farther {till at acute angles, 
and near the extremities at very acute angles, be- 
caufe the blood in the veffels far from the heart 
moving with Jef$ velocity than the blood in the 
veflels near the heart, the blood in the collateral 
branches more remote from the heart wants the ad- 
vantage of a directer courfe; and becaule a very 
_ large branch arifing out of another, might weaken 
too much the fides of the veflel it would arife from, 
that inconvenience is prevented by inoreafing the 
number, and {0 leflening the fize of the collateral 
branches, where otherwife one large branch would 
hhave ferved better ; as in the going off of the fub- 
clavian and carotid arteries, which might have gone 
off for fome fpace in one trunk; but this mecha- 
nifm is more evident in the going off of the arteria 
ceeliaca and mefenterica fuperior. And the {mall 
atteries always divide fo as that the Jefler branch 
amay lie leaft in the direction of the blood flowing 
into them, which makes the blood flow moft free- 
dy into that branch that has fartheft to carry it; 
and the finaller branches arife more or lefs oblique- 
ly from the fides of other arteries, according to the 
»proportion they bear to the arteries they arife from, 
| Bb 2 ecaufe 
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becaufe an artery comparatively large arifing ob- 
liquely from the fide of another, would make an 
orifice in that it arifes from too large and weaken 
it. And both thefe ends are at once brought about, 
by making the arteries, that give off the branches, 
bend more or lefs towards the branches they give off, 
according to the comparative magnitude of the 


branches givén off, 


BoRELL1 has computed the force which the 
heart exerts at every fyftole, to be equal to three 
thoufand pounds weight, and the force which all 
the arteries exert at every fy{tole, to be equal to 
fixteen thoufand pounds weight, and that they to- 
gether overcome a force equal to an hundred and 
thirty fix thoufand pounds weight ; and Dr. Krrz 
has computed that the heart in every fyftole exerts 
a force not exceeding eight ounces. The firft com- 
putation was made by comparing the heart with 
other mufcles, whofe power to fuftain a weight could 
be beft determined; and the latter was made from 
the velocity of the blood moving in an artery : 
Therefore if we confider that BorELLI’s way of 
computing led him to find out the abfolute force 
of the heart, and Dr. Krit’s the force which the 


heart ufually exerts, perhaps thefe very different com- 


putations may be accounted for; for if the force of 
the heart, which is conftantly exerted, fhould, com- 
pared with any other mufcle, be but ina reciprocal 
proportion to the frequency of their ations, and 
the importance of their ufes; may not the heart 


yery 
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very fitly have a force vaftly greater than ufually it 
exerts, becaufe it is always in action, and mutt be 
able to exert a certain force in the loweft ftate of 
health? What force the heart ever exerts in a grown 
man, I cannot fay; but it mutt be lef$ in each ven- 
tricle than is fufficient to burft the valves, which 
hinder the blood from returning into the auricles out 
of the ventricles, or than is fufficient to break thofe 
threads by which thefe valves are tied to the papilla. 
In a dog I found the force which the heart would ex- 
ert, would not raife to one foot perpendicular heighth 
a column of blood through the aorta afcendens. 
And when I inject the arteries of a child, I find a 
force exceeding little will throw water through 
all the vefiels, with a velocity equal to that with 
which the blood moves in thofe veffels when living, 
And if the heart, like other mufcles, can perform 
the firft part of its contraction with moft eafe, is 
not the quick actions of the heart in heétic fevers 
owing to its not being able to empty the ventricles 
every fyftole, which I think will oblige it to ad, 
ceteris paribus, fo much the oftener? For the fol- 
lowing ingenious attempt to account for the fyftole 
and diaftole of the heart, and the reciprocal aétions 
of the auricles and ventricles, I am obliged to 
Mr. Monro. 
“« PosTULATA, that the action of the mufcles 
** depends on the influx of blood and liquidum | 
‘* neryofum into the mufcular fibres, and therefore 
“© whenever 
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whenever the mufcles are deprived of either or 
both thefe fluids, their ation ceafes; this a great 
many authors have fully proved by tying and 
cutting the nerves or arteries that ferve any muf- 
cle. ‘That all mufcles are in a conftant ftate of 
contraction as long as the blood and liquidum 
nervofum are freely fupplied to them, which 
feems evident from the {phin@ter ani and vefice, 
and from the continued contraction of fuch muf- 
cles, whofe antagonifts are cut afunder, or pa- 
ralytic. ‘That the nerves of the heart run to it 
between the. auricles and arteries, and that the 
arteriz coronariz rife from the aorta behind the 
valvule femilunares, both which are evident from 


diffeGtions. If then both auricles and ventricles 


are ready, upon the firft communication of mo- 
tion, to contract at the fame time, the ventricles, 
as Dr. Keri well obferves, being ftronger will 
firft contraét and hinder the contraction of the 
auricles, which muft be in the mean time much 
dilated by the influx of blood from the veins, 


while the arteries are alfo diftended by the blood 


thrown out of the ventricles; therefore the car- 
diac nerves lying between the two will be com- 
prefled,. and the courfe of the liquids in them ftop- 
ped; at the fame time the blood that ruthes out 


‘of the deft. ventricle’ into’ the aorta, puthes’the 


valves of that artery upon the orifices of the ar+ 
terie coronarie, fo that no blood can enter into 
iio /< « the 
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« the fubftance of the heart: Thus both caufes of 
** contraction failing, this mufcle muft become pa- 
* ralytic. The refiftance then to the contraction of 
“« the auricles being now removed, they will throw 
“ their blood into the ventricles; and the impulfion 
“ of blood into the arteries from the heart now alfo 
“< ceafing, the two great arteries will be conftrict- 
“ed: The nerves are therefore now again free from 
“compreffion, and the valves of the aorta ‘being 
“< thruft back upon the mouth of the ventricle, the 
“¢ blood enters the arteriz coronarie ; fince the ven- 
“tricles are again fupplied with both the liquids, 
“on which their contraction depends, they mutt 
‘again at. And thus’as long as thefé caufés con- 
“tinue, their effects muft follow, i. e. as long as 
** the creature lives, the heart muft have an alternate 
“¢ fyftole and diaftole, and the auricles and ventricles 
“ have reciprocal actions,” 

Ir the arteries contract fuppofe a Gant, part of 
the fquares of their diameters at every fyftole, and 
if the heart does not throw out a quantity at every 
fyftole, equal to the fourth part of the felid con- 
tents of all the arteries when dilated, it is evident 
the heart does not throw the blood through the 
whole arterial fyftem, but into fo much of the ar- 
teries neareft the heart, as will contain four times 
as much as is thrown out of the left ventricle at 
once ; and then this portion of arteries throws the 
blood forwards and dilates the arteries that lie next, 
and 
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and fo on: But if the capacities of all the arteries 
taken together in their utmoit dilatations, exceed 
their capacities in their utmoft contractions, juft fo 
much as the quantity of blood amounts to, which- 
is thrown out of the left ventricle of the heart at 
every fyf{tole, which I believe is the cafe, then eve- 
ry contraction of the heart propels the blood through 
the whole arterial fyftem, which may be the reafon 
why the largeft animals, cateris paribus, have the 
floweft pulfes and leaft vigor in their motions, and 
perhaps too for the fame reafon require a lefs pro- 
portion of food. ‘The fedtions of all the remoter 
veflels being greater than a fection of the aorta, 
the blood will move fo much flower in the lef- 
fer veffels than in the greater, as the fections 
of the leffer vefiels taken together, exceed the fe- 
ction of the greater veflel or veflels. The ftrength 
. of the coats of the arteries, if the blood prefled 
equally againft the fides of them all, ceteris pari- 
bus, ought to be one to another as their circum- ° 
ferences, becaufe fo much as the circumference of 
one artery is greater than another, fo much great- 
er preflure its fides muft fuftain; but the arteries 
neareft the heart, fuftaining the reaction of all the 
arterial blood, they muft have a ftrength yet great- 
er than in that proportion: And the veffels, both 
arteries and veins, the more diftant they are from 
the head, the greater proportional ftrength their 
coats mu{t have, becaufe the arterial and venal blood 

commu- 
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communicating, they will prefs upon the lower 
veflels, with a force proportional to the perpendicu- 
lar altitude of blood above, which will be that of 
the perpendicular altitude of the whole body; for 
though the afcending blood of the arteries may be 
faid not to prefs upon the defcending, becaufe it 
moves another way, neverthelefs it being thrown 
from the heart into one common vefiel, which af- 
terwards divides, the blood moving both ways com- 
municates, and that force which is neceflary to o- 
vercome the natural inclination of the afcending 
blood to defcend, will be imprefied alfo upon the 
defcending blood, which is juft the fame with the 
weight of the afcending blood; and the veins both 
from above and below communicating at the right 
auricle, the preffure in them will alfo be as the 
perpendicular altitude of the body. So that the 
blood in all the veins and arteries may be compared 
‘to a fluid in a curved tube, in which that part in 
one leg exactly balances that in the other, and both 
prefling moft upon thofe parts which are neareft 
the centre of the earth. Accordingly we. find by 
experience, that humours are moft apt to flow to 
the lowelt parts, and that by laying thofe parts upon 
a level with the whole body, this inconvenience is 
remedied ; but laying a leg only on a chair does it 
but in part, juft fo much as the perpendicular alti- 
tude of the body from that part is fhortened. ‘There 
is alfo ta_be confidered concerning the thicknefs of 
the coats of the veflels, that the blood moving flower 
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in the {mall veffels than in the great, the moment’ 
of the blood againft the fides of a fmall veffel will 
be as much lefs than the moment of the blood a- 
gain{t equal parts of a great one, as the velocity of 
the blood in a {mall veflel is lefs than that in a great 
one; and therefore their coats may alfo differ from 
the former proportion, as the velocity of the blood 
differs. Moft of the {mall veffels in the limbs ly- 
ing againft one another are a mutual fupport, and 
therefore lefs liable to be dilated or burft than ca- 
pillaries which lie in the thin membranes’ of cavi- 
ties, fuch as in the nofe. Hence thefe, I fuppofe, 
are moft fubject to hemorrhages, And if hemor- 
thages of blood do frequently arife from obftru€tions - 
in the minuteft veflels, does it not appear how o- 
pium and the bark, if they thin the blood inward- 
ly taken (as they do moft powerfully when mixed 
with it) come to be fo often effectual remedies in 
that cafe? And the coats of the leffer veffels being 
proportionably weaker than the great ones, accor- 
ding to the decreafe of the velocity of the blood, 
which leffens the moment with which it moves in 
them, whenever the blood begins to move in them 
with an equal velocity, or greater, as it happens 
after an amputation, when the larger veffels are tyed, 
the force of the blood fometimes overcomes the 
ftrength of the coats of the fmaller veffels, and di- 
lates them fo, that thofe veffels, which {carce bled 
during the operation, will fometimes bleed after- 
terwards, And this conftant effort of the blood to 

: dilate 
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dilate veflels upon the obftructions of others may 
caufe thofe throbbing pains which are felt in wounds 
when the bleeding is ftopped, and in all violent in- 
flammations, BoSp the collateral branches are dilated, 
or the tenfion of the parts otherwife taken off. 

THE extreme branches both of the arteries and 
veins have very numerous communications, like 
thofe in the ftamina of the leaves of plants, by 
which communications the blood that is obftruéted 
in any vefiels may pafs off by other veffels that are 
not obftructed ; and the moment of the blood in the 
veffels leflening, and the friction from the veflels 
increafing as it approaches the extremities; and as 
many of the leffer veflels are more expofed to pref- 
fure than any of the large ones, thofe communica- 
tions in the leffer veflels are therefore made more 
numerous. By means of thefe communications, 
the blood circulates in a limb that has had part am- 
putated, and into any veficls that have been fepa- 
~ rated from the trunks that fupplied them, which 
otherwifemuft have mortified for want-of nourith- 
ment, and with them, for the fame reafon, all the 
branches that arife from fuch feparated veficls; and 
I can difcern no other way than by thefe commu- 
nications, that the fluids contained in a large inflam- 
mation can fuppurate into.one cavity. 

Ir we. inject by the arteries a large guantity of 
a coloured fluid, we find all the large veins full of 
that liquor before any of the folid parts are much 
coloured with it; and upon frequent repetitions all 
os of 
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of them thuch lef coloured ‘than I think might be 
expected, if it had gone into all the veffels of the 
body; and I thave often thrown wax or tallow 
coloured with vermilion or verdigreafe, through 
all ‘the ‘arteries, «and ‘back ‘again through thé 


‘veins, evén to'the heart, every where filling ‘veftels 


that cannot be difcerned without a micr ofRopb ; and 
all this without filling or much sepia: any one 
entire part. In ‘viewing with a microfcope the cir- 
culdition of the blood in the tail ie a fith, the eye 
cafily traces afteries to their extremities, and their, 
return in-veins; yet all'the veficls we can fee make 
‘but a fmall part of the whole of what we fe; 
though ‘we are taught that the whole animal body 
is a compages of ivetiEle fuch as we fee: But if it 
were fo, I think we could not well diftinguith any’; 
and if the ‘fum of the diameters of all the vefiels 
we Can fee, are'to ‘that of the breadths and’thicke 
nefies ‘of ‘afl'‘the réft of the parts, which we fee-at 
‘the fime time, taken together, but as one to five, 

thefe veféls then are ‘no more than ‘the twenty 
‘fifth part of what we fee with them. W hat theh 
‘fhall ‘we fuppofe the reft of ‘the tail, and thofe parts 
which were {fo little tinged, and thdfe which ‘were 
not filled with wax, in'the foregoing experiments, 


ccompofed of? Are they not cormpofed of vefltls 
«which are from the arteries, as excretory ducts 


doin a gland, but terminate ta the veins? And thefe 
veficls “being only to ‘convey ‘the nutritious juices, 
and what alte ss be aiproper ‘vehicle for ‘them, 

ig 
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js it not fit the circulation in them fhould be ex- 
ceeding flow, that the nutritious particles may ad- 
here the eafier to the fibres of ‘the veffels, which 
they are’ to augment or repair? Befides, if any 
whole part was made up of ‘blood-vefiels, or any 
other véflels with fluids moving fwiftly in them, it 
feems tome impoffible, that one part of a limb can 
‘be very cold while another part is hot, if the warmth . 
of ‘the partsis owing to the fluids they ‘contain. 
‘And if ‘there are fach vefiels as thefe, the velocity 
of the motionof their fuids will not depend wpon 
any proportion they bear/to' the veflels they arife 
_ fiom, but upon'the velocity-with which their fluids 
are feparated from the arteries into them, ‘and the 
proportion -of the fe@ions of alltheir orifices to the 
fum of their own feGions, atcany diftance where 
wewould-compate the velocityof their fluids.o And 
the ftrength of ‘the coats of othefe veflels, may -not 
only be as much def than the ftrength of the coats 
‘of an aftery,’as their diameters are lefs, but alfo 
JefS in that proportion in which the velocity of their 
fluids ‘is lefs, dnd ‘the motions. more uniform, ‘than 
the velocity and-motion of the blood in an artety: 

‘Tne coatscof 'the veins are much thinner than 
thofe of the arteries, comparing -veflels whofe fe- 
@ions are iequal, “becaufé thesblood moving flower 
inthe ‘veins*than inothe arteries, it:prefles with lef 
anoment avaintt their fides: And:befides, the blood 
dn ‘the veins has nearly ‘an -egtal uniform) motion, 
but in ‘the arteries ‘a very lunequal cone’; ‘and -that 

will 
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-will require a farther difference in the firength of 
their coats; for thofe of the arteries muft be equal 
to the greateft natural preffure; and if the arterial 
‘blood propels the venal, that is a farther reafon for 
the different ftrength of their coats. 
ALL thefe alice being confidered,; it appears to 
' bea’ difficult paaee to determine nearly, what pro- 
portion the tg of an animal body bear to the 
” folids, or what proportion the: fum, of all the mi,” 
nuteft arteries bear to the aorta, without which I 
think we can neither determine the comparative ve- 
locity of the blood moving in the different veffels, 
nor the quantity of blood in any animal body, nor 
the time in which the whole ma& of blood, ora 
quantity equal to the whole mafs,. is domi thro’ 
the heart.,. But if each ventricle of the heart holds 
five ounces of blood; and.they are filled, and em- 
ptied every fyftole and diaftole, which’ I.think is 
true, and if eighty pulfes in a minute: be allowed 
to be a common number, there then flows’ twenty 
five pounds of blood through each ventricle of the 
heart in-a minute... Dr; Kern has fhewn that the 
fum of all the fluids in aman exceed the fum of 
all the folids, and yet the quantity of blood which 
all the vifible arteries :of aman will contain, is lef 
than four pounds; and if we may: fuppofe all the 
vifible »veins, including: the vena porte, hold four 
times as much, the whole then that ‘the vifible vef- 
fels can contain is not twenty pounds; but the whole 
that they do contain is but very little more than the 
7 veins 
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veins can contain, feeing the arteries are always 
found almoft empty in dead bodies; but how much 
the invifible arteries and veins contain, I mean thofe 
which contain fuch a compound fluid as is found 
in the larger veffels, I Know no way to judge, un- 
lefs we knew what proportion thefe veffels bear to. 
thofe that carry the nutritious juices and ferum (if 
there are fuch) without the globuli of the blood. 
Czteris paribus, is not the velocity of the blood in 
all animals proportionable to their quantity of a- 
ction; and their neceflity of food alfo in pro- 
portion to their quantity of action? If fo, it appears’ 
how thofe animals which ufe no exercife, and whofe 
blood moves extremely flow in the winter, can fub- 
fift without any freth fupply of food, while others 
that ufe a little more exercife; require a little more 
food ; and thofe who ufe equal exercife winter and 
fummer, require equal quantities of food at. all 
times, the end of eating and drinking being to re- 
pair what exercife and the motion of the»blood has 
deftroyed or made ufelefs; and is not the lef§ ve- 
locity of the blood in fome animals than in others, 
the reafon why wounds and bruifes in thofe animals: 
do not fo foon deftroy life, as they do in animals 
whofe blood moves. fwifter ? 

I HAD a patient, whofe mufcles on the infide 
of the thigh were torn to pieces with the cramp, 
from whence was a vatt effufion of blood among 
the mufcles. The tumor being opened, it was judged 
neceflary to take off the limb, The patient, having 

. a great 
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a great difcharge from the wound, was eafy for a~ 
bout ten days; but the cramp. then returned into. 
the ftump with fuch exceffive torment that he died, 
foon after. I have never heard but of one other 
cafe of this kind, which ended in the fame man~ 
ner. 

WueEn any of the veffels are lacerated by bruifes, 
(trains, or otherwife. without any external wound, 
purging (which is of more ufe than one can well 
account for) and cooling applications are always 
proper to prevent as much as may be extravafations 
of blood or ferum; but the lacerations once healed, 
which may be in eight or ten days, and the pain 
quite gone, then warm medicines may be applied,” 
with opium, or {p. cornu cervi (which powerfully 
{eparate coagulated fluids) to help to attenuate and 
thereby diffipate the extravafated juices. 

WueEn the blood-veffels become unable to pre- 
ferve the circulation in the extreme parts, whether 
from particular weaknefs in the vefiels, or any 0- 
ther deray, I have always obferved it to be hurtful 
to fearify. It lets out the juices that fhould aflift 
nature to make a feparation of the mortified part; 
nor can it be known in what place we may fafely 
amputate till fuch a feparation, which teaches us 
where it can be fupported, and in any place {hort 
of that an operation will be both ufelefs and mif. 
chievous. I have known many fucceed well who 
have been thus left to feparate, but very few that 
were otherwife treated; nay, have known fome 

extra- 
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extraordinary inftances of fuccefs where the patient 
had the happinefs to have no one about them to 
interrupt the kind affiftance of nature. 


CHAP EER: Xx. 
Of the lynpheduéts. 


YMPH#DUCTsS are fmall pellucid cylindri- 
r: cal tubes which arife invifible from the extre- 

-mities of the arteries throughout the whole 
body, but more plentifully in glands than other parts, 
and in greateft number from fuch glands as feparate 
the vifcideft fluids, as may be obferved in the liver 
and teftes. They cannot be difcerned in a natural 
{tate to have more than one coat, and that exceed- 
ing thin, having valves at fmall and uncertain di- 
ftances, to prevent the regrefs of their fluid. They 
have frequent communications like the veins, but 
do not unite fo often; the larger trunks are in ma- 
ny places attended with {mall glands, thro’ which 
they run, and at the fame time fend communicant 
branches over them, that they might be fecured 
again{t obftructions from difeafes in thofe glands. 
They all terminate in the vafa lactea, or in the large 
veins, All that rife in the abdomen empty into the 
ven laCtee fecundi generis and receptaculum chy; 
thofe in the cavity of the thorax into the ductus 
thoracicus and the fubclavian veins. Their ufes are 
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‘to carry lymph to dilute the chyle, to make it in- 
corporate more readily with the blood (but not to 
make it flow the better in the lateals, as appears 
{ufficiently from their not entering into the minut- 
eft Jacteals) and to carry off fo much lymph as is 
neceflary to leave the blood in fit temper to flow 
through the veins; for it is always obferved that in 
fuch perions as have their blood too thin, the glo- 
buli cohere and form molecule, or polypufes, 
which I imagine may arife from the elobuli of the 
bloéd ‘not rubbing often enough, and with fufficient 
‘force one againft another to difunite them as faft 
as they cohere. Thefe polypufes are frequently 
found ‘in all the large veins, and in the right auricle 
and ventricle of the heart, efpecially in fuch bodies 

as die‘ hydropic or of any chronic difeafes, 
AvuTuors have deleribed and’ painted thefe 
vefiels as they appear when injected with mercury ; 
‘in which cafe the coat of thefe vefléls being exceed- 
‘ing thin, it is notable any where between the valves 
‘to refift the mercury’s attracting itfelf into globules: 
And the fame appearance alfo happens ‘when they 
are’ 'vaftly diftended ; becaufe the valves hindering 
‘a diftention where they are feated, the {paces be- 
tween them approach to a fpherical figure from the 
equal preflure of the fluid, according to the degree 
of their diftention: but in a natural ftate when 
they’are filled with lymph, or when they are mo- 
derately injected with air or water, they appear as 
cylindrical'as the veins. Any of theft veffels bein 
burft, 
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burit, they caufe a dropfy in the cavity into which 
they open, which is oftener in the abdomen than the 
thorax. This kind of dropfy is fometime cured by 
tapping, and I believe the reafon why it no oftener 
fucceeds is, that it generally takes its rife from a 
difeafed liver. Formerly in this operation only part of 
the water was drawroff at a time, and the tap fome- 
times left in the wound to draw off more, which 
was exceeding painful, and fometimes brought on 
a mortification ; and if they drew off much water 
at one time the patient was in great pain, and ge- 
nerally fainted, which was thought to proceed from 
the lofs of too much of the liquor at once. But 
Dr. ME Ap obferving that thefe fymptoms could not 
proceed from the lofs of an extravafated finid, foon 
found the true caufe, which was the fudden want 
.of the preflure of the abdominal mufcles againtft 
the parts contained in the abdomen ; and in the 
yeat 170s, being then phyfician to St. Thomas’s 
hofpital, eee | it to be tried there in the follow- 
ing manner: He directed the abdomen to be prefi- 
ed by the hands of afliftants while the water was 
running out, and afterwards kept rolled till the 
mufcles recovered force to do their office, and {fo 
took out all the water at once without any inconve- 
nience, which has made this operation not very 
painful, fometimes fuccefsful, and never danger- 
ous. I preferved one woman by fixteen opera- 
tions, from the fifty fixth year of her age to eigh- 
ty; another fix-years by fixty fix tappings: It 
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muift be confeffed that few cafes fucceed like thefe, 
and very few recover. 

I OPENED a woman who died of a ioe in 
the liver, in which I found the gibbous part entire- 
ly wafted, and the coat of the liver about a quar- 
ter of an inch thick, which contained about five 
gallons of a grofs yellowith fluid, in which were 
many hydatids about the fize of goofe-berries, and 
fome pieces of matter of as bright a red as ver- 
milion, At about fourteen years of age the firft 
began to feel pain in this part, which returned 
monthly, but in time grew continual, her belly 
conftantly encreafing till fhe died, which was in the 
twenty eighth year of her age, without ever having . 
had her menfes. All the other vifcera both in the 
thorax and abdomen were perfectly found, nor was 
there the leaft fign of the dropfy in any of the 
limbs, or yellownefs in the fkin, which is frequent 
in difeafes of the liver, 


C BAP, TE Rei 
Of the lymphatic glands, 


HE glands accompanying the lypmhatics 
are fituated in the three cavities, in the in- 
.terftices of the mufcles, where the lymphatics lie 
with the large blood-veffels, and in the four emun- 
Ctories, viz. the arm-pits and groins. In the brain 

1s 


LYMPHATIC GLANDS, 213 


is feated the glandula pinealis, which I judge to be 
of this fort, having often feen large lympheducts 
running into it from the plexus choroides ; and at 
the bafis of the brain in the fella turcica 1s the glan- 
dula pituitaria, into which enters a large lymphatic, 
as I imagine, named infundibulum (vid. chap. Of 
the brain.) In the neck are fituated a great many 
of thefe by the fides of the carotid arteries and in- 
ternal jugular veins, and two, or a fort of double 
one, upon the larynx immediately below the thy- 
roid cartilage, from which fituation they derive the 
name of thyroidez; and juft within the thorax is 
feated another, called thymus, In very young chil- 
dren the thymus is as large, or larger than the thy- 
roid glands ; but in men thefe glands are very large, 
and the thymus very {mall, the former having en- 
creafed in about a double proportion of any other 
gland of this kind, and the latter having rather di- 
minifhed than encreafed: But in brutes, fuch as 
have fallen under my obfervation, it is juft contra- 
ry. From which obfervations I am inclined to 
conclude, that they both belong to the very fame 
lymphatics, and that either of them encreafing as 
much as both ought to do if both encreafed, an- 
fwers the fame end as if both did; and that the 
reafon why the thymus encreafes rather than the 
thyroid glands in brutes, is becaufe the fhape of 
their thorax affords convenient room for it to lodge 
in; and that in men the thyroid glands encreafed 
fo much becaufé there is no room in that part of 

the 
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the thorax where the thymus is feated for a large 
gland to be lodged. In dogs, a porpufs, and fome 
other animals, I have feen the lymphatics in the 
thymus and between the thymus and du@us tho- 
racicus full of chyle, and fo in many other lym- 
phatics near the vafa la¢tea. Under the bafis of the 
heart, and at the fides of the lungs, where the great 
veliels enter, are many of thefe glands from the fize 
of a pea to that of a hazel nut. In the abdomen 
upon the loins near the kidneys, and by the fides of 
the iliac vefiels are many of thefe glands, which are 
called lumbales; and there are fome at the hollow 
fide of the liver, named hepatice : The mefentery 
alfo is full of glands of a like appearance, but thefe 
feem to belong only to the laGteal veins, unlefS fome 
of them which are feated at the bafis of the me- 
fentery among the vene laGee fecundi generis, 
belong to the lymphatics that come from the liver, 
_ where the hepatic lymphatics pais in their way to 
the receptaculum chyli. The glands wich accom- 
pany the blood-veficls in the limbs are few, and 
_diftributed in no certain order ; except thofe in the 
four emuntories, i, e. in the armpits and groins, - 
named axillares and inguinales, 

BRuTEs have one large one in the thigh, com- 
monly called the pope’s-eye; this is feated about 
the great veflels in the thigh, where they pafs 
through the triceps mufcle, From this fitua- 
tion, and not from any thing extraordinary in this 
gland, it is that wounds are there fo dangerous. 

The 
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The lymphatic glands are faid by Nucx, and o- 
thers after him, to be compofed of veficles, and 
not of veffeéls like other glands; and that thefe ve- 
ficles are repofitories of lymph: But ‘from their 
appearance in a natural ftate, which is very com- 
pact and uniform, there feems to me to be but lit- 
tle reafon for finch a conjecture. Some have thought 
their ufe to be by contra&ting to accelerate the mo- 
tion of the fluid in the fytniphatics’ but that does 
not feem very probable, becaufe a mufcular coat 
would have been the readieft means to produce that 
effet; befides, thefe vefléls feldom enter any of 
them WRLBUE detaching a branch over at the fame 
time perhaps to prevent obftruGtions, And if thefe 
glands were endued with a contra@ting power, which 
is only prefumed without any proof, it would fill 
be difficult to conceive how fich a power applied 
at uncertain {paces, fhould not rather obftru& than 
accelerate the motion of lymph i in the lymphatics, 
unlefs there were valves to prevent a reflux; and 
even then, if this were a convenient piece of me- 
chanifm, it would be ftrange it fhould no white 
ele in the body be made ufe of. 

TueEse lymphatic glands being difeafed, are 
. apt to obftruct and occafion the burfting of the lym- 
phatics that pafs through them; which, if in the 
breaft, caufes an incurable hydrops pectoris ; if in 
the abdomen, the true afcites, attended with a watt- 
~ ing of the limbs, which is never cured, but may 
be relicved by tapping. 

CHAPTER 
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CHAPTER XI. 


Of the cour f of the aliment and fluids, abjiratted 
| from the foregoing chapters. 


HE aliment being received into the mouth, 

is there mafticated, and impregnated with 
faliva, which is prefied out of the falivary glands 
by the motions of the jaw and the mufcles that 
move it and the tongue. Then it defcends through 
the pharynx into the ftomach, where it is digefted 
by the juices of the ftomach (which are what is 
thrown out of the glands of its inmoft coat, and 
faliva out of the mouth) and a moderate warmth 
and attrition. Then it is thrown through the py- 
lorus or right orifice of the ftomach into the duo- 
denum, where it is mixed with bile from the gall- 
bladder and liver, and the pancreatic juice from 
the pancreatic gland. ‘Thefe fluids ferve further to 
attenuate and dilute the digefted aliment, and pro- 
bably, to make the fluid part feparate better from 
the feces. After this it is continually moved by 
the periftaltic motion of the guts, and the com- 
preffion of the diaphragm and abdominal mutcles, 
by which forces the fiuid parts are prefied into the 
Jaéteals, and the grofs parts through the guts to the 
anus. 
Tue chyle, or thin and milky part of the ali- 
ment, being received into, the lacteals from all the . 
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{mall guts, they carry it into the receptaculum chy- 
li, and from thence the duétus thoracicus carries it 
into the left fubclavian vein, where it mixes with 
the blood, and pafies with it to the heart. 

ALL the veins being emptied into two branches, 
viz. the afcending and defcending cava, they em- 
pty into the right auricle of the heart; the right 
‘auricle unloads into the right ventricle, which throws 
the blood through the pulmonary artery into the 
lungs ; from the lungs the blood is brought by the 
pulmonary veins into the left auricle, and from 
that into the left ventricle, by which it is thrown 
into the aorta, and diftributed through the body. 
From the extremities of the arteries arife the veins 
and lymphatics ; the veins to colleét the blood and 
bring it back to the heart ; and the lymphatics to re- 
_ turn the lymph, or thinner part of the blood, from 
the arteries to the veins and the vafa lactea, where 
it mixes with the chyle, and then paffes with it in~ 
to the left fubclavian vein and to the heart. 

Aut the fluids that pafs into the ftomach and 
guts being carried into the blood-veffels, the great~ 
eft part of them are feparated and carried off by 
proper vefiels, viz. urine from the kidneys, bile 
from the liver, &c. and thefe juices catry along 
with them whatever might be injurious to the a- 
nimal economy, 
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CHAPTERXOEL 
Of the dura mater and pia mater, 


URA MATER isa very compact {trong 


membrane lining the infide of the {cull, 


firmly adhering at its bafis, and but lightly 
at the upper part, except at the futures. It has: 
three proceffes; the firft, named falx, begins at the 
crifta galli, and runs backwards under the futura 
 fagittalis to the cerebellum, dividing the cerebrumy 
into two hemifpheres. Its ufe is faid to be to fup- 
port one fide of the cerebrum from prefling on the 


_ other when the head is inclined to one fide. But . 


Ethink it is evident that this is not the ufe, becaufe’ 


there would be more need of fuch a procefs from 
one fide of the {Cull to the other, than this ‘way ; 
and it would alfo be very neceflary that it fhould 
run through the brain, to anfwer that end. The 
principal ufe appears to me to be to divide the bran 
into fuch portions as are leaft liable to be moved 
in the fcull by any violent motions of the head, 
which is better done this way than it would the 
other ; and the under-fide of the brain is kept fted- 
dy by the inequalities of the bafis of' the: {cull, 

which the brain is exactly fitted to. In brutes the 
falx is always very {mall, therefore in thofe whofe 
brains are of the larger fize, as oxen, fheep, horfes, 

&c, the upper part of the fcull is made uneven, 


pow to. ht the folds of the brain, which fecures — 


the 
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the upper parts of their brains from concuffions, in 
the fame manner that the lower parts are fecured: 
The fecond procefs runs fromthe lower and back part 
of the former to thé-upper edge of cach os petro- 
_ fum, and fuftains the pofterior lobes of the cere- 
brum, that they might not compres the cerebellum. 
In fuch rapacious animals as I have. diffected, this 
procefs is bone. The third is very fmall; it runs 
from the laft defcribed procefs down towards the 
great foramen of the fcull, and poffeffes the fmall 
{pace in the cerebellum, between the proceflus ver- 
miformis. Thefe proceffes of the dura mater alto 
ferve to keep the brain fteddy. 

Tue dura mater has in it feveral finufes, whiek 
are large veins to receive the blood from the lefler 
veins of the brain: Their number is uncertain, 
and thofe that are conftant are not defcribed in the 
fame order by writers. The firft that prefents it- 
felf is the longitudinals fuperior, running from a 
blind hole a little above the crifta galli all along 
the upper edge of the falx. A tranfveric fection 
of this veflel is not circular, like other veflels, but 
a triangle whole fides are arches of a circle; the 
upper fide convex outwards, and the two lower 
convex inwards, ‘The figure of this veflel 1s pre- 
ferved by fmall ligaments running acrofs in the in- — 
fide, that it might not become conical, or cylindri- 
cal, like other veffels, from the equal preflure of 
the contained blood, and thereby incommode the 
; Ee 2 uppet 
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the upper edges of each hemifphere of the cerebrum. 
On the lower edge of this procefs is generally an- 
other very {mall one, called longitudinalis inferior ; 
this runs into the rectus, and when’ wanting is 
fupplied by a vein; rectus runs between the two 
hrft procefies of the dura mater, and unloads with 
the finus longitudinalis fuperior into the two lateral 
finufes ; but for the moft part the longitudinal fi- 
nus goes more directly into one of the lateral f- 
nufes, and the {trait finus into the other. There 
is f{ometimes a {mall one in the third procefs, which 
empties in the fame place with the former... From 
the endings of the longitudinal and ftrait finufes, 
begin the two lateral finufes, which, when they 
come to the os petrofum, dip down and pafé thro” 
the eighth foramina into the internal jugular veins, 
There is another named circularis, it runs round 
the fore part only of the fella turcica; the two 
ends of this empty into four finufes, one on the 
top of each os petrofum, which pafs into the finus 
laterales, and one at the under fides of the fame 
bones, which pafs indifferently into both the late- 
ral and cervical finufes; thefe two laft finufes have 
always communicant branches. The cervical fi- 
nufes run from the bafis of the {cull through the 
great foramen on both fides of the medulla fpina- 
lis colli, and through the tranfverfe procefles of the 
cervical vertebre ; the laft of thefe have many times 
proper foramina running from the eighth foramina 

to 
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to the back part of the apophyfes of the occipital 
bone. ‘There are alfo two more of thefe veffels, 
which run from the circular finus between the os 
{phenoides and fore part of the os petrofum direct- 
ly into the internal jugular veins. 

PiA MATER isan exceeding fine membrane 
immediately invefting the brain even between its 
lobes, hemifpheres, and folds, It ferves to contain 
the brain, and fupport its blood-veffels, which run 
here in great numbers, for the arteries to divide in- 
to {mall branches upon, that the blood may not 
enter the brain too impetuoufly ; and for the veins 
to unite on, that they may enter the finufes in 
fewer and larger branches. Between the dura and 
pia mater, is defcribed by feveral anatomitfts, a 
membrane called arachnoides, which may eafily be 
fhewn at the back part of the cerebrum, upon 
the cerebellum and back part of the medulla {pi- 
nalis. 

I HAVE feen a large part of the dura mater; 
and once part of the pia mater offified, 
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CHAPTER XIV. 


of the cerebrunt, cerebellum, medulla oblongata, 
and medulla Jfpinalis. 


EREBRU M isthat part of the brain which 

/ poffefles all the upper and fore part of the 
cranium, being feparated. from the cerebel- 

lum by the fecond proce{s of the dura mater. ‘ts 
upper fide is divided into two hemifpheres, and its 
lower fide into four lobes, two anterior and two 
pofterior, which latter are much the largeft. At 
the meeting of the four lobes appears the infundi- 
-bulum, which feems to be a lymphatic, running 
from the ventricles of the brain into the glandula 
pituitaria: This gland is feated in the fella turcica. 
Immediately behind the infundibulum appear two 
fmall bodies named protuberantie duz albe pone 
infundibulum. Between the two hemifpheres of 
the cerebrum, lower than the circumvolutions, 
appears a white body, named corpus callofum. | 
Under the corpus callofum appear the two lateral or 
fuperior ventricles, which are divided into right 
and left by a very thin membrane named feptum 
lucidum, which is extended between the cor- 
pus callofum and fornix. The fornix is a me- 
dullary body, beginning from the fore part of thefe - 
ventricles, with two {mall roots which foon unite ; 
and running towards the back part, where they 
divide into parts, called crura fornicis, In the ba- 
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fis of thefe two ventricles are four prominences = 
The two anterior are called (from their inner tex-" 
ture) corpora ftriata; the other two are named’ 
thalami nervorum opticorum, “Beyond thefe are 
two more procefles, called nates; and under them, 
nearer the cerebellum, two called teftes. Above 
the nates is fituated the glandula pinealis, famous 
for being fuppofed, by Des Carres, the feat of 
the foul. And upon the thalami nérvorum opti- 
corum are a number of blood-veffels, glands, and 
lympheduéts, called plexus choroides. Under the 
beginning of the fornix isa {mall hole, called fo- 
ramen ad radices fornicis, or iter ad infundibulum; — 
‘and under the middle of the fornix, one called fo~ 
ramen pofterius, which is covered with a valve 
named membrana, or valvula major; and the fpace’ 
under the two anterior ventricles between the fora- 
mina and the cerebellum is the third ventricle, — 

CEREBELLUM is fituated under the {econd pro- 
cefs of the dura mater. By dividing this’ part of 
_ the brain length-ways we difcover more plainly the 
fourth ventricle, whofe extremity is called calamus 
{criptorius ; here alfo appear two medullary bodies 
called pedunculi, which are the bafis of the cere- 
bellum. The medullary part in the cerebellum, 
though it is inmoft, as in the cerebrum, yet is of 
a different fhape, being branched out like a plant. 

Tue fubftance of the brain ‘s diftinguifhed in- 
to outer and inner: the former is called corticalis, 
cinerea, or glandulofa; the latter medullaris, alba, 
or nervea. MEDULLA 
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MEDULLA OBLONGATA isa medullary con- 
tinuation of the under part of the cerebrum and 
cerebellum. It firft appears in two bodies from the 
anterior part of the pofterior lobes of the cerebrum, 
called crura medulle oblongate. The union of 
thefe crura between the cerebrum and cerebellum 
is called ifthmus; and immediately beyond this is 
an eminence named proceffus annularis. 

_ MEDULLA SPINALIs is a production of the 
medulla oblongata through the great foramen of 
the fcull; and through the channel of the {pine : 
It enlarges about the laft vertebra of the back and. 
firft of the neck, where the large nerves are given 
off to the arms; it again enlarges in the loins, 
where the crural nerves begin; and the lower end 
of it, with thofe and other nerves, is called from 
its refemblance cauda equina. ‘The coats of this 
part are the fame with thofe of the brain; but the 
membrane here, which is analogous to the dura 
mater, is thinner and more connected to the bones, 
and the tunica arachnoides more confpicuous, 

_ Wovunps in the cerebrum, though very dan- 
gerous, are not mortal; but in the cerebellum and 
medulla oblongata caufe fudden death; and in the 
medulla {pinalis, lofs of fenfe in all the parts which 


receive nerves from below the wound. In perfons 4 


that have died lethargic, I have always found the 
brain full of water; and in children the brain is 
always very foft and moift. In a man that died 
of an apoplexy I found all the veflels of the brain 

immo- 
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immioderately diftended with blood, and the ven- 
tricles and the fubftance of the brain full of lymph, 
the pia mater very much thickened, and ad: 
hering {0 very loofély that the greateft part of it 
was feparated without. breaking. 

_ I wave twice feen in the cerebrum a {chirrous 
tumor as large as a pullet’s egg; and in another 
body, impofthumations which poffeffed near two 
thirds of the whole cerebrum: And ina perfon 
that died with a gutta ferena; I found all the ven= 
tricles of the brain full of lymph; and the thalami 
nervorum opticorum and the optic nerves, e’er they 
went out of the fcull, made flat with the preflure. 
And in an old man I found the right optic nerve 
waited and black, | 


( CHA P T.-E-R: ' XV, 
Of the nerves. 


ts FE ROM the medullary part of the cerebrum, 
_ © cerebellum, and medulla {pinalis, a vatt 
‘number of {mall medullary white fibres 

** are fent out, which, at their firft egrefs, feem 
*‘eafily to feparate, but as they pafs forward are 
“¢ fomewhat more, but ftill loofely connected, by 
“* the coat which they obtain from the pia mater, 
*< and at laft piercing the dura mater, aré ftraitly 
** braced by that membrane which covers them in 
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<< their progrefs; whence they become white, firm,, 
<< ftrong cords,. and are fo, well known by the name 
<< of nerves. ‘To thefe coats an infinite number of 
«¢ yeflels, both arteries and’ veins, are diftributed ; 
«¢ {> that after a nice lucky injection the whole cord 
« is tinged with the colour of the injected liquor s. 
<< but when the fibrils are examined, even with the 
<¢ heft microfcope, they appear only like fomany {mall 
é¢ diftiné: threads running parallel, without any ca- 
<¢ vity obfervable in them, though fome incautious: 
“ obfervers, miftaking the cut orifices of the arte~ 
¢¢ rious and venous vefiels, juft sow mentioned,, for 
<< nervous tubes, have affirmed their cavities to be 
‘: yifible. ‘The nerves, which if all joined hardly 
«© make a cord of an inch diameter, would feem 
« from their exerting themfelves every, where, to 
«be diftributed to each,. even the fmalleft part of 
«« the body. In their courfe to the places for which: 
« they are deftined they generally run as ftrait as the 
<‘ part over which they are to pafs, and their own 
« fafety from external injuries will allow, fending 
«« off their branches at very acute angles, and con- 
¢¢ fequently running more parallel than the bload-: 
« veffels. Their diftribution is feldom different in 
‘¢the oppofite fides of the fame fubject, nor in- 
«¢ deed in any two fubjects is there confiderable va- 
“«e riety found, Frequently nerves which come out 
<¢ diftinct or feparate, afterwards conjoin into one 
« ffciculus, under the fame common covering ; 
‘and though the nervous fibrils probably do not 
: « commu- 
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«t communicate’ (the reafon of which opinion fhall 
« immediately be given) yet becaufe the coats at 
« the conjoined part are common, and thefe {trong 
‘< coats may have’ great effects on the foft pulpy 
« nerves, it is evident all fuch will have a confi- 
«<¢ derable fympathy with one another, whereof fe- 
«« yeral examples in practice fhall be inftanced when 
« the particular nerves are deferibed. In fome parts 
«© where there are fuch conjunctions, the bulk of 
«¢ the nerves feems much encreafed, and thefe knotty 
« oval’ bodies, called by FALLOPPIUS corpora 0- 
*¢ Jivatia, and generally now named ganglions, are 
“« formed. The coats of thefe knots are ftronger, 
«< thicker, and more mufcular than the whole nerves 
«< which enter into them would feem to conftitute, 
* while the nervous fibrils pafs through without 
«‘ any great alteration or change. Ido not think | 
«any author has yet made a probable conjecture 
« of the ufe or defien of thefe ganglions, whe- 
«ther they imagine them corcula expellentia, re- 
«¢ feryoirs, or elaboratories, neither can I give an 
« account of their ufe the leaft fatisfactory to my- 
« felf, | 

« FRom undeniable evident experiments, alla-_ 

*¢ natomifts are now convinced that to the nerves 
<‘ we owe all our fenfation and motion, of which 
“ they are the proper organs; and the fenfations 
« in the minuteft parts being very diftinct, there- 
«< fore the inftruments of fuch fenfations muft have 
« diftinét origins and courfe to each part. Though 
Ff 2 «¢ all 
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“all are agreed as to the effect, yet a hot difpute 
«* has arofe about the manner how it is produced, 
** viz. whether fenfation and motion are occafioned 
§* by a vibration communicated to the nerves, which 
« thefe gentlemen fuppofe entirely folid and. tenfe, 
‘or by a liquid contained and moyed in them. 
** The laft of thefe opinions I rather incline to, for 
** thefe reafons, becaufe the nerves proceeding from 
** the brain bear a great analogy to the excretory 
** ducts of other glands, Then they are far from 
* being ftretched and tenfe in order to vibrate. 
‘** And what brings the exiftence of a liquid in their 
** cayities next toa demontftration, isthe experiment 
“<< firft made by Betuinq, and related by BoHn 
«and Prrcarrn, which I have often done with 
*< exact good fuccefs; it is this: After opening the 
*¢ thorax of a living dog, catch hold of and com- 
*¢ prefs the phrenicnerve, immediately the diaphragm 
“* ceafes to act; remove the compreffing force, that 
* mufcle again contracts ; gripe the nerve with one 
*‘ hand fome way above the diaphragm, that fe- 
** ptum is unactive ; then with the other hand {trip 
** down the nerve from the firft hand to the dia- 
‘* phragm, this mufcle again contraéts; after once 
“‘ or twice haying {tripped the nerve thus down 
* or exhaufted the liquid contained in it, the muf- 
“cle no more acts, {queeze as you will, till the 
«¢ firft hand is taken away or removed higher, and 
“the nerve ftripped, i. e. the liquids in the fupe- 
* rior part of the nerve have free accefs to the dia- 
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** phragm, or are forced down to it, when it again 
* will moye. Now if this liquid fhould be grant= 
“ed us, I am afraid we fhall be ftill as much at 
“a lofs to account for fenfation and motion as e~ 
“ver; and therefore all I thall affume is what is 
¢¢ founded on experiments, that thefe two ations 
“do depend on the nerves; that fenfations are 
*¢ pleafant as long as the nerves are only gently af- 
“ fected without any violence offered them ; but 
as foon as any force applied goes beyond this, 
** and threatens a folution of union, it creates that 
 uneafy fenfation pain: The nerves, their fource 
“* or their coats being vitiated, either convulfion or 
*« palfy of the mufcles’ may enfue, 
* ‘THE nerves are diftinguithed into two clafies, 
** of the encephalon and medulla {pinalis ; of the 
* firft thete. are generally ten pair reckoned, of 
‘* the laft thirty. I fhall -defcribe the nerves in 
“the fame order in which they are generally 
“ranked, though it is not poffible to profecute the 
*« diflection of them after the fame manner ; but 
‘to fupply this, I fhall mention alfo the order 
“ wherein they may be all demonftrated on one 
** fubject. When I affign the origin of any nerve 
“from any particular part, I defire it may be un-. 
“© derftood of that part of the furface of the me- 
«* dulla where the nerve firft appears; for by this 
“« method we fhall fhun any difpute with thofe au- 
‘thors who trace their rife too minutely, and per- 
** haps be lef liable to miftake or to deceive our 
| “€ readers 
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«¢ readers. Nor fhall I be over anxious about the 
e¢ terminations of the minime fibrillz, fince it is 
<¢ not poflible to trace them ad ultimos fines, nor 
« do I think very neceflary for explaining any phe- 
«‘ nomena, while very often in a multiplicity of 
. «words the whole defcription comes to be ob- 
« {cure or unintelligible. : ‘ 

«< Or the ten pair proceeding from the encepha- 
«lon, the firft is the olfactory, which in brutes, | 
« juftly enough, has the name of proceffus ma- 
<¢ millares beftowed on them, being large and hol- 
«« low; and are indeed evidently the two anterior 
<< ventricles of the brain produced ; which ftructure 
«¢ and the lymph conftantly found in them, induced 
« thé ancients to believe that they ferved.as emun- 
«< Gories to convey the fuperabundant mucus from 
« the cold moift brain to the nofe; but in man 
« they are fimall, long, and without any cavity, 
« rifing from that part of the brain where the ca- 
« rotid arteries are about to enter, and running un- 
«¢ der the anterior lobes of the brain become a little 
« Jarger, till they reach the os cribriforme, into 
« the foramina of which the {mall filaments infi- 
<: nuate themfelves, as upon gently pulling thofe 
ce nerves or after having cut them very near the 
«hone is evident, and are immediately {pread on 
«© the membrana narium, Their tender ftructure 
«and fudden expanfion on fuch a large furface, 
«< make it impoffible to trace them on the mem- 
«¢ brane of the noftrils, which has given fome handle _ 
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< to feveral authors to deny them the ftructure or 
* ufe of nerves. 
«Tue fecond are the optic, which arife fingle 
‘¢ from the thalami nervorum opticorum, and then 
‘¢ uniting at the fore part of the cella turcica, they 
<¢ feem to be pretty much blended ; afterwards they 
‘© divide, and running obliquely forwards, pafs out 
«at their proper hole of the {phenoide bone, and 
“ enter the globe of the eye to be expanded into 
‘*¢ the membrana retina. From. this conjunction of 
*¢ thefe nerves, authors generally endeavour to ac- 
“count for our feeing objects fingle, whereas we 
‘« have reafon to believe fifhes, the chamelion, &c. 
‘¢ whofe optic nerves fimply crofs one another with- 
“ out any fuch union, do fee objects alfo fingle, 
*¢ fince they fo exactly ruth on their prey ; where- 
‘as if thofe authors affertions were true, they 
“ would oftener catch at the fhadow than the fub- 
* ftance. The blood vefiels running through the 
‘¢ middle of thefe nerves, and the ramifications of 
*¢ the retina are very obfervable, whence we may 
*« deduce the reafon of PicaRp’s experiment of 
«€ fuch objects as fall on the entry of the optic nerve 
*« being loft to us, and hence alfo an account may 
*‘ be given of an amaurofis or gutta ferena. 
« Tue third pair of nerves firft appear at the 
“ anterior part of the procefius annularis, and go- 
“ing out at the foramen lacerum are diftributed to 
“ the globe of the eye; musculus rectus Fallopit, 
* attollens, adducens, deprimens, and obliquus mi- ~ 
“¢ nor 
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“nor; therefore this pair has juftly got the name 
*< of motores oculi. 

“THE fourth pair, which are the fmallen of 
‘«‘ any, derive their origins from the anterior lateral 
«« part of the proceflus annularis, and go out at the 
‘< foramina lacera to be entirely {pent on the mu 
« culi trochleares, or obliqui majores oculorum, to 4 
<< which mufcles chiefly the rotatory motion of the 
'*€ eyes in ogling, andthe advance of the eyes for= 
‘¢ ward in ftaring and fury, is owing; for which 
<< reafon anatomufts have called thefe, nerves sins 
HCL, 

«“ Tue fifth pair rife forn the fides m the an- 
‘ nular procefs, and after piercing the dura mater 
<< divide into three branches; the firft of which is 
<< the ophthalmic, which as it is about to enter the’ 
“¢ orbit by the foramen lacerum, fends off a {mall 
“‘ twig that aflifts in the formation of the inter- 
<¢ coftal, and then the nerve is diftributed to the 
«: glandula lacrymalis, fat, membranes, and palpe- 
“‘ bra of the eye, while it fends one confiderable ° 
«¢ branch through the orbiter internus anterior hole 
<¢ to be loft in the membrana narium, and a fecond © 
“< pafles the foramen and fupercilia to fupply the 
‘<< mufcles and teguments of the forehead. Hence 
«‘ we eafily difcover what part is affeéted in that 
« painful difeafe the megrim, when the eye ball 
«and forehead are racked, and fuch a heat is felt 
‘‘ within the nofe. Hence alfo we may learn how 
‘<the mufcles of refpiration come to be fo much 

“¢ affected 
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* affected on the application of any acrid irritating 
« fubftance to the membrana narium, as to pro- 
“duce that violent convulfive motion, f{neezing. 
« The fecond branch of the fifth pair, which may 
« be called maxillaris fuperior, paffes out through 
‘ the foramen rotundum offis fphenoidis, and im- 
* mediately gives nerves to the fat under the crota- 
*« phite mufcle, and to the palate, finus {phenoi- 
“ dalis, and noftrils. ‘The remaining trunk infinu- 
“« ating itfelf into the channel on the top of the 
« antrum Highmorianum, to which cavity and to 
«the teeth of the upper jaw it gives fmall twigs, 
‘at laft comes out at the orbiter externus hole, 
«¢ and is fpent on the mufculus orbicularis palpebra- 
“rum, nofe, and upper lip, where fome branches 
« of the feventh pair feem to unite themfelves to 
“ the twigs of this, The third branch, or max- 
« illaris inferior, goes out at the foramen ovale, or 
« fourth hole of the wedge-like bone, and foon 
« fplitting into a great many branches, is diftri- 
“¢ buted tothe mufculus crotaphites, maffeter, pte- 
« rygoides, digaftricus, buccinator, mylohyoideus, 
« geniohyoideus, genio-gloffus iia bafie-gloflus, 
«‘ slandula fublingualis, maxillaris inferior, and 
“ parotis, to the external car, where it feems to join 
“the portio dura to the fubftance of the tongue, 
« in which it is pretty much confounded with the 
«ninth pair: from the root of this laft branch 
“ the chorda tympani is reflected. The laft rami- 
fication of this branch which I fhall mention, is 
Ge “¢ that 
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that which enters into the canal of the lower jaw, 
furnifhes the teeth there, and comes out at the 
chin, on which and the lower lip it is beftowed ; 
at this place it is again conjoined to the feventh 
pair. From this fhort {ketch of the large fifth: 
pair of nerves, and by obferving feveral pheno- 
mena which happen to thofe parts to which they 
are diftributed, we might have a much farther 
confirmation of the general doétrine of nerves 
delivered, and fee, at leaft, the way pathed to a 
rational account of thefe phenomena, for reafon~ 
ing on which we fhould not otherwife have the 
leaft ground. We can, for example, from the 
chorda tympani and the nerves of the teeth, be~ 
ing derived from the fame common trunk, un+ 
derftand how the found of any. vibrating body 
held between our teeth is fenfible to us, when 
another cannot poffibly hear the leaft on’t. By 
the like rule we know why ina violent tooth- 
ach the mufcles of the face are fometimes con- 
vulfed ; nor fhall we be furprized to hear one 


plagued with the ach in his upper teeth, com~ 


plain of a knawing pain deep feated in the bones 
of his face, or to fee his eye-lids much fwelled, 
or the tears trickling down in great abundance; 
whereas the lower tecth aching, the ear is pain- 
ed, and the faliva flows in great quantities. We 


may have fome diftant views of fome foundation — 
in reafon for the cure of the tooth-ach, by ftrong 
“ compreffion of the chin, or by applying blifters 
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e behind the ears, or by burning behind or on the 
“ear, Among a great many inftances of the good 
“< effect of the actual cautery in fuch a cafe, I fhall 
_ give one which feems to me remarkable: I. M. 
*« was feized with the tooth-ach, a convulfion of 
“that whole fide of his face followed whenever 
“ the pain became acute, or he attempted to {peak ; 
‘after he had undergone bleeding, purging, fa- 
$ livation, fetons, &c. without any benefit, he 
«© was cured by applying a finall cauterifing iron to — 
** the antihelix. 

- © Tre fixth pair-of nerves arifing from the 
** fore part of the corpora pyramidalia, after piercing 
*« through the dura mater, give off a branch, which 
<« joined with the refleGted twig of the ophthalmic 
* branch of the fifth pair, forms the original of 
<< the intercoftal, pafles through the foramen lace- 
“rum to be fpent entirely on the mufculus ab- 
<< duétor oculi: Suppofing this nerve to fupply ever 
« © little lefS than a due proportion of liquidum 
«< nervofum, an involuntary ftrabifmus will be oc- 
** cafioned. 

 “ Tuouca the fifth and fixth pair of nerves 
«form entirely the beginning of the intercoftal 
«« before it goes out of the feull, yet becaufe fe- 
«< veral other nerves contribute towards the forma- 
* tion of its ‘trunk before it fends off any branches, 
« T fhall fuperfede the defeription of it till the o- 
* riginal nerves are fpoke to. 

f Ge 2 « THE 
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“Tue feyenth pair appears coming out from 
“ the fide of the root of the annular procefs, and 
“* entering the meatus auditorius internus, and im- 
“ mediately dividing, one part foon lofes its firm 
‘coats, and is expanded on the inmoft camera of 
*‘ the ear, while the other paffing through the a- 
“© queductus Fallopii comes out of the {cull involved 
“in all its coats between the ftyloide and maftoide 
** procefles; whence we fee the reafon of the firft 
** being named portio mollis, and the other dura: 
“« This laft after its exit fupplies the mufculi obliqui 
RS capitis {tylohyoidei, ftylogloffi, and ftylopharyn- 
*« gzei, and platyfma myoides, on which, and to 
“* the {kin of the neck, a great number of its fmall 
* filaments run, which are fometimes cut in open- 
“* ing the jugular vein, whence pain at firft, and a 
*« little numbnefs afterwards, ‘The fuperior branches 
** of it fupply the parotid gland, external ear, and 
** whole fide of the face as far forwards as the chin, 
* It is faid to communicate thrice with the fifth 
** pair, and twice with the fecond vertebra. _Whe- 
“« ther may not we hence fee fome reafon why the 
*« head is fo foon moved by the impreflion of found 
** on our ear? 
“THE eighth pair of nerves derive their origin 
*< from the fide of the bafis of the corpora olivaria, 
‘‘ where their loofe filamentous texture is very con- 
«« fpicuous; then running to the hole common to 
‘* the offa temporum and occipitis, they are there 
joined by the acceflorius Willifii, which has its 
‘* beginning 


NERVES. 237 


* beginning from the two or three fuperior nerves 
“© of the medulla fpinalis, and mounts upwards 
** thither, to pafg out with the eighth pair, at that 
** common foramen juft now mentioned : Very foon. 
“* after they, wrapped up in the fame coat, have 
“* got out of the cranium, the acceflorius {eparates 
“‘ from its companion, and after paffing through 
« the middle of the mufculus maftoideus, is loft in 
* the mufculus trapezius and rhomboides {capule ; 
‘‘ while the large trunk, which, from the great 
** number of branches it fends off, obtains the name 
‘of vagus, runs ftrait down the neck, near the 
** carotid artery, in its courfe giving feveral branches 
** to the larynx: When entered the thorax, it {plits 
*‘ into two; the anterior ferves the pericardium, 
*¢ fends branches to join with thofe of the inter. 
** coftal that go to the heart, and then on the right 
** fide turns round the fubclavian, and on the left 
“round the ductus arteriofus, to mount again 
** upwards at the fide of the cefophagus to be loft 
‘in the larynx. This recurrent branch it is that 
** we are earneftly cautioned to avoid in broncho- 
_“ tomy, though by reafon of its deep fituation we 
‘are in no hazard of it.. If both thefe nerves 
** were cut, it is probable the voice wauld not be 
«entirely loft as long as the fuperior branches ftill . 
* fupply the larynx. ‘The pofterior branch of the 
“« eighth pair goes along with the cefophagus, and 
« fupplies the lungs, the gula, and ftomach very 
* plentifully: And as all the nerves beftowed on 

‘« this 
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«« this vifeus enter at the fuperior orifice of it, the 
_« fenfation here muft be very acute; whence HEL-= 
“ MONT imagined the mouth of the ftomach to 
« be the feat of the foul. What remains of this 
«par vagum is adjoined to the intercoftal imme- 
“ diately below the diaphragm. 
«Tue ninth pair appear firft at the inferior 
«part of the corpora pyramidalia, and march out 
«ap their proper holes of the occipitis, and after 
« fending off fome nerves to the glandula thyroidea, 
« and mufculi fterno-hyoidei, and fterno-thyroidei, 
« are loft in the fubftance of the tongue. Authors 
« have difputed whether this ninth: or the fifth 1s 
« the guftatory nerve; the old opinion in favour of 
«the ninth is to me moft probable, becaufe the 
- « fifth is no’ where elfe employed as an organ of 
« fenfation, becaufe the ninth feems to penetrate 
«the fubftance of the tongue more, while the 
« fifth is fpent on the mufcles. , | 
« Tue tenth pair comes out from the beginning 
«of the medulla fpinalis, betwixt the os occipitis 
«and firft vertebra colli, and is all, except what. 
«© goes to the ganglion of the intercoftal, {pent on 
«the mufculi obliqui, and extenfores capitis. 

«© Ture only nerves proceeding from the ence- 
ee Serie not defcribed, are the refle€ted branches 
«¢ of the fifth and fixth, which indeed are fo fimiall 
«and pappy, and hid by the carotid’ ‘artery as they go 
«© out with it in its crooked canal, as not to be eafily 
‘s'traced ; but whenever they have éfcaped from the 
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“03 petfofum, they are joined by branches from 
“the eighth, ninth, tenth, and firft and fecond 
“ {pinal, and. the largeft ganglion of the body is 
*< formed, from which the nerve named now inter- 
“« coftal, goes out to defcend down the neck with 
“the carotid, fupplying in its courfe the mufculi 
“< flexores of the head and neck, and communicating 
** with the cervical nerves, As the intercoftal is a- 
“ bout to enter the thorax, itagain forms a ganglion, 
‘¢ from which the nerves to the trachea arteria and 
“the heart are fupplied, which join with. the 
“branches of the eighth, and pafs. between the _ 
*« two large arteries and auricles to the fubftance of 
«that mufcle, Now let any one confider the e- 
“¢ orefs of the intercoftal, and clofe courfe of it 
‘and the eighth with the carotid artery, and this 
“‘ manner of entry of the cardiac nerves, furely the 
«* alternate conftriction and relaxation of the heart 
« will appear neceflarily depending on the difpofi- 
* tion of thefe organs of motion, the nerves. The 
*¢ intercoftal after this rans down on the fide of the 
«¢ yertebre thoracis, having additional nerves con- - 
« ftantly fent to it from between thefe vertebra, 
s* till it pafs through its own proper hole of the 
« diaphragm ; whence it again forms another gang~ 
* lion clofe by the glandule renales, into which the 
“ eighth pair enter. From fuch a knot on each 
«fide, the nerves of the guts, liver, f{pleen, pans 
“ creas, and kidneys are derived ; nay the extremi- 
“ ty of this nerve is fent down to the pelvis to fup- 
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«ply the parts there. Hence the great fympathy 
« of thefe parts may be eafily deduced, and a rea- 
« fon may be given of the violent vomiting that 
«< commonly attends a nephritis, and of the belch- 
« ing, colics, and {tomach-achs, which often enfue 
*< on the obftructions of the menftrua. 

« BeroreE I proceed to the fpinal nerves, I 
« {hall fet down the order in which thefe’ nerves 
<< already defcribed, are to be diffected, in order to 
« demonftrate them all in one fubject, but to them 
«* muft affume the three firft cervical nerves, the 
«¢ reafon of which will be evident afterwards, 

« PoRTIO DURA SEPTIMI, frontalis quinti, 
« facialis quinti, mentalis quinti, {pinalis fecundus, 
« fpinalis primus, olfaCtorius, ophthalmicus quinti, 
« motorius oculi, patheticus fextus, opticus, max- 
<¢ jllaris inferior quinti, maxillaris fuperior quinti, 
< acceflorius Willifii, nonus, decimus, o¢tavus in- 
« tercoftalis, portio mollis feptimi. 

« Tue thirty pair of nerves proceeding from the 
« medulla fpinalis are generally divided into four 
« fpecies ; of the neck feven, of the back twelve, 
« of the loins five, and of the os facrum fix. Now 
« as the medulla fpinalis has none of thefe inequa~ 
« ities fo obfervable on the medulla oblongata 
« encephali, the rife of the nerves is not fo accu- 
« rately defcribed, being only determined by the 
« bones through which they pafs. 
« Tue firft cervical goes out between the firft 
« and fecond vertebra, and, after fending off branches 
« that 
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* that communicate with the tenth and fecond 
* vertebrale, is {pent on the mufculus flexus colli, 
«* {plenius, complexus, and teguments of the occi- 
* pitis, 

«THe fecond cervical communicates with the 
«« ninth, and with the firft and third of the neck, 
‘and then is diftributed to the teguments of the 
*« neck and fide of the head, and to the glandula 
“« parotis and external ear, where it joins with the 
“* portio dura. 

« Tue third of the neck pafles out between the 
third and fourth vertebra, foon communicating 
** with the fecond, and fending down a large branch, 
*¢ which being joined by another from the fourth, 
«forms the phrenic nerve that runs along the pe- ~ 
*< ricardium to be loft in the diaphragm. In this 
*¢ courfe the right phrenic is obliged to make a fmall 
“turn round that part of the pericardium which 
“covers the apex of the heart. Hence it is that 
« fuch as have {trong palpitations of the heart, feel 
“<a pungent acute pain immediately above the right 
‘¢ orifice of the ftomach. ‘The other branches of 
« this third cervical are diftributed to the mufculus 
‘« trapezius and deltoides, and to the teguments on 
«the top of the fhoulder; which, with the de- 
‘¢ {cription of the eighth pair, leads us evidently to 
«“ the reafons of the divine H1PPocRATES’s. ob- 
“ fervation, that an inflammation of the liver is 
« generally attended with a hickup, and a fuppu- 
‘ration of that vifcus, with a violent pain on the 
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“* top of the fhoulder. However we are not hence 
“ to conclude fo generally, as Thave obferved phy- 
*« ficians frequently do, that if the hypocondria are 
«‘ affected, and _ this pain of the fhoulder jis felt, 
« therefore the liver is fuppurated; for any other 
* caufe ftimulating or ftretching the nerves, fuchas 
«inflammation, wounds, fchirrhous or fteatoma- 
«fous tumors, &c, may produce the fame effect. 

SORHE Pith cervical, after fending off that 
‘«« branch which joins with the third to form the 
«‘ phrenic, runs {trait to the axilla, where it meets 
“ with the fifth, fixth, and feventh cervicals, and 
“ firft dorfal that efcape in the interftices of the 
“© mufculi fcaleni; and all of them are fo often 
“* conjoined and blended, after they have given off — 
“* nerves to the mufcles of the neck, fcapula, arm, 
“‘ and thorax, and tothe teguments, that when the 
« feveral ramifications go off in the axilla to the 
«« different parts of the fuperior extremity, ’tis im- 
<< poffible to determine which of them the branches 
«belong to. The confiderable branches into which 
they are divided, are fix; thefe I fhall prefume 
“ to give proper diftinguifhing names to, by which 
«¢ the defcription will be lefs confufed, and the young 
‘¢ anatomift’s memory better affifted to retain what 
“ is fo difficult ‘to.ceprefent in words, 

“1, CuTANEUS runs down the fore part of 
‘the arm, and ferves the teguments, as far as 
* the palm of the hand and. fingers, 
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«2, MuscuLo-cUTANEUS, or PERFORANS 
“ CASSERII, pafles through the mufculus coraco+ 
“ brachialis, and after fupplying the biceps and 
*« brachizus internus, is fpent on the teguments. of 
** the back of the cubitus: and: hand. 

* 3, MuscuLaris, that runs down the fore 
** part of the arm to be loft in the mufculi-fiexores, 
“‘ carpi; digitorum, &c. 

“4, Utnartis, which fupplies the extenfores 
“‘ cubiti, and teguments of the elbow, and then 
** pafling through the finuofity at the back of the 
** external condyle of the humerus, runs along the 
*‘ ulna, where it gives twigs to the teguments and 
“< neighbouring mufcles; at length is loft in the 
‘ back of the hand, mufculi interoffei and lumbri- 
“‘ cales in the little finger, and fide of the ring 
‘* finger next to thiss The courfe'of this nerve is . 
“< fufficiently. felt when we lean on our elbow, by 
«the infenfibility and prickling pain in the parts 
“ to which it is diftributed, 

«© 5, RADIALIs ‘goes down the fore part of the 
“arm, near the radius, beftowing branches in its 
« progrefs on the circumjacent mufcles, and at the 
*< ligamentum annulare carpi fplitting, is fent to the 
«thumb, fore finger, middle finger, and half of 
“‘ the ring finger, and to the back of the hand. 

«6, ARTICULARIs runs almoft round the top” 
«¢ of the os humeri, and ferves the mufculi exten- 
« fores cubiti, retractores, and elevatores humert. 
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“‘ By a ftrong and continued preffure on thefe 
*« nerves, by crutches or any fuch hard fubftance, 
“a palfy and atrophy of the arm may be occafion- 
ec ed. 

«Tue twelve dorfal nerves all communicate 
«* with one another ; as foon as they make their way 
*‘ out betwixt the vertebrae, each of them gives a 
“ potterior branch to the mufculi erectores trunci 
“ corporis; the firft, after having fent off the bra- 
“‘ chial nerve, already defcribed, is after the fame 
“manner, with the fucceeding eight, beftowed on 
“ the pleura and intercoftal mufcles; the tenth and 
<¢ eleventh are moft of them {ent to the abdominal 
« mufcles; the twelfth communicates with the firft 
« lumbar, and is beftowed on the mufculus qua- 
“ dratus lumbalis and iliacus internus. 

« Tre fifth lumbar alfo communicates and gives 
** pofterior branches ; the firft fends feveral branches 
« to the abdominal muteles, and pfoas, and iliacus, 
«while others go from it to the teguments and 
«« mufcles on the fuperior and anterior part of the 
“thigh, and the main-trunk of it is loft.in the 
“crural, ‘The fecond pafles through the pfoas muf- 
<¢ cle, and is diftributed much as the former. The 
«¢ third is loft in the mufeulus peCtineus. . Branches 
“¢ proceeding from the firft, fecond, and third, make 
“up one trunk, which runs along the anterior 
part of the pelvis, and flipping through a {mall 
finuofity in the anterior part of the foramen ma- 
gnum offis ifchu, is {pent in the mufculus tri- 
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*‘ceps. This nerve is commonly known by the 
“name of obturator, or pofterior crural nerve. 
«© By the union of branches from the firft, fecond, 
“third, and fourth lumbar nerves, the anterior 
«< crural nerve is formed, which running along the 
«« mufculus pfoas, efcapes with the large blood-vef- 
<< fels out of the abdomen below the tendinous ar- 
“cade of its mufcles, and is diftributed to the 
“* mufcles and teguments on the fore part of the 
“thigh: One branch of this crural nerve accom- 
*¢ panies the vena faphena as far as the ancle. Now 
« let us imagine the fituation of the kidney upon, 
“and the courfe of the ureter over thefe nerves, 
«© and we fhall not be furprized, that in a nephri- 
“tis the trunk of the body cannot be raifed erect 
“€ without great pain; that the thigh lofes of its 
“ fenfibility, and that it is drawn forwards. ‘The 
“ remainder of the fourth.and the fifth lumbar nerves 
«join with the firft, fecond, and third that pro- 
«ceed from the os facrum: Thefe five, when u- 
*« nited, conftitute the largeft nerve of the body, 
<< fo well known by the name of the {ciatic, or 
*« ifchiatic nerve, which feems to be bigger, in pro- 
«< portion to the part for the ufe of which it is, 
«than the nerves of any other part are; the de- 
<< fign of which may be to afford {ufficient ftrength 
“© to the mufcles of the lower extremity, for ex- 
“* erting a force fuperior to what is required in any 
“< other part of the body. When this nerve is any 
€* way obftructed, we fee how unable we are to 


s¢ fupport 
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< fupport ourfelves, or to walk. -The fciatic nerve. . 
«‘ then goes out at the large hollow, behind the. 
<< creat tubercle of the os Tray Hah and pafling o- 
«yer the quadrigemini mufcles, runs down the, 
<<‘ pofterior part of the thigh, giving off, every: 
«© where as it goes, nerves to the. teguments and, 
«“ mufcles of the thigh and leg. At the ham it 
«¢ fplits into two; the {maller mounts over the fi- 
« bula, and ferving the mufculi peronei, flexores: 
«‘ pedis, and extenfores digitorum, is continued to 
«the toes along the broad of the foot, while the 
«: Jarger trunk finks under the mufculi gemelli, and 
«‘ then, divides; one is fpent on the mufcles at the 
«back of the leg and teguments, while the other 
<< is continued by the inner ancle to the foot, and 
«then fubdivides; one branch is diftributed after 
«¢ the fame manner as the ulnaris, and the other as 
‘< the radialis in the hand. | 

«< Tue other nerves that come out of the os 
« facrum, are fent to the organs of generation, muf& 
<¢ culi levatores ani and obturatores, 

« THese nerves of the medulla fpinalis may al 
¢¢ be difiected and demonftrated. in the fame order 
«<in which they are defcribed.” For this accurate 
defcription of the nerves I am obliged to Mr. Mon- 
RO. | 

Tue nerves feem, when examined with ami- 
crofcope, to be bundles of firait fibres not commu- 
nicating with one another: And I am inclined, to 
think, that every the minuteft nerve, terminating 

! in 
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in any part, is a diftinét cord from its origin in the 
brain or f{pinal marrow ; or elfe I do not fee how they 
could produce diftin@ fenfations in every part; and 


the diftin& points of fenfation throughout the body. 


are fo very numerous, that the whole body of nerves 
(which taken together would not make a cord of an 
inch diameter) muft be divided into fuch a number, 
to afford one for every part that has a diftin@ fenfa- 
tion, that furely fuch a nerve would be too fimall to be 
feen by the beft microfcope. They all pafs in as 
direct courfes to the places they ferve, as is poffible, 
never feparating nor joining with one another but 
at very acute angles, unlefs where they unite in 
thofe knots which are called ganglions, the ufe of 
which I do not pretend to know; they make what 
appears to be a communication of moft of the 
nerves on the fame fide, but never join nerves of 
- oppofite fides. 

-‘TuHaT the nerves are inftruments of fenfation, 
is Clearly proved from experiments, but how they 
convey thofe fenfations to the brain, is matter of 
difpute. The moft general opinion is, that they 
are tubes to contain animal {pirits, by whofe mo- 
tions thefe fenfations are conveyed: And diligent 
enquiry has been made to difcover their cavities, 


but hitherto in vain; and if each nerve is diftiné: 


from its origin, as I have endeavoured to fhew, and 
too {mall to be the object of the beft microfcope, 
I do not fee how fuych cavities are like to be difco- 

vered, 
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vered, Neverthele{s nerves may be tubes, and pof- - 
fibly a fluid, whofe cohefion is very little, and 
whofe parts no finer than light, may move freely 
in them. 'Thofe who deny animal {pirits in the 
nerves, fuppofe that the fenfation is conveyed by a 
vibration. ‘To which it is objected, that they are 
flack, moift, and furrounded with {oft parts, and 
are therefore unfit for vibrations, as indeed they are 
for fuch as are made on the firings of a mufical 
inftrument; but the minuteft vibrations, fuch as 
they cannot be without, ‘may, for ought we know, 
be as fufficient for this end, as the impulfe of light 
upon the retina, is for the fenfe of feeing. So that 
perhaps fenfations may be conveyed either, or both 
ways. However, it being ufually taken for granted, 
that it muft be one of thefe ways at leaft, the ad- 
vocates for each have rather endeavoured to fupport 
their opinions by arguments againft the probability 
of the other, than by reafons offered for their own. 


TAB XxIa 


Rly Pav ete 
*y ‘ 
= »/ 
ae 
i 
* 
, ay 
, 
a%, ‘ 
\ 
fo * 
ba | 
if ae 
Ne '* 
eT 
es 
" " 
‘ 
= 
"% 
* ba 
“yy 
a 
“ 
+ 
‘ale 
IFNy, 
ar 
5 
: . 
» 4 
si 
. 
het 
N 
, 7 b 
PS 7 
- 
% 
tts : 
P 7 
ww. 
% 
‘ 
‘ 
oy wd 
aye 5 : 
sa ¢,'% : 
e 4 
bask eA wet} 
; / fio? 
eh . 
ay An’ . 1, . : 
7,2 J ¢ ss 
¥ P ~ Del 
et al ¥ 
* é % é 
a7 y 4 
: , = 7 r 
*,. “> : rs 
7 » ~ + 


TAB.XXI. 


| \\\\ 
\\ ANY 
A 
te eae N us \ 
NN 


} i 
i) Ne 


ft 7, 


= 


AN 


AANA 


) 


YS 


By 


aN 
KN 
i, Z 


fi 
Ysjay, Gis 
A 


ITZ, 


ZF, 
4, 
? 


fy 


Wis Wi: 
Sate tpg re 


ME: 
oF bal 


ff, 


a”, 


ayF FET 


a8 


7 
iid 


‘ ae | \} 


Wy) 
Lge 


Gib 
Zo 


STt/ 4, 
Lae 


A, 


OS C’NI Au BRwW bP & 


onl 


— 
N 4 


oon on No 
Nn FW 


oF 


bh 
Cc 


( 249 ) 


ErAyB. qXkip 
Larynx. 
The internal jugular vein, 
The fubclavian vein. 
Cava defcendens, | 
The right auricle of the heart. 
The right ventricle. 
Part of the left ventricle. 
Aorta afcendens. 
Arteria pulmonalis. 
The right lobe of the lungs, in of which is 


cut off to fhew the great blood-veflels. 
The left lobe of the hae 
The diaphragm. 
The liver. | 
The ligamentum rotundum. 
The gall-bladder, 
The ftomach, prefled byt the liver towards the 
left fide. 
The fmall guts. 
The fpleen. 
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TAB. XXII. ; 


The under fide of the liver. 
Ligamentum rotundum. 
The gall-bladder, 
The pancreas, 
The fpleen. 
The kidney. 
Aorta defcendens. . 
Vena cava afcendens. 
The emulgent vein. 
A probeunder the fpermatic veflels and the arteria 
mefentetiea inferior, and over the ureters. 
The ureter. 
The iliac veffels. 
The rectum inteftinum, 
a The bladder of urine. 
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TAB. XXII 


1 Patt of the inteftinum jejunum, 

2 The valvule conniventes, as they appear in a 
' dryed preparation, 

3 The venz lactex arifing from the gut, and 
pafling through part of the mefentery. 

4. Part of the defcending aorta. 

5 Arteria cceliaca, 

6 Mefenterica fuperior. 

7 Emulgentes. 

8 Spermatice. 

g Some of the branches of the mefenterica inf 
rior that are beftowed upon the guts. ~ 
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TA B.. XXIV. 


1 Extreme branches of the vena porta as they a- 
rife from the guts. 
2 All the branches of the vena sn united before 
it enters the liver. 
3 The branches of the vena porta as they are di. 
{tributed in -the liver. 
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TT A-B; -XXV. 


1 Branches of the vena cava in the liver. 

2 Part of the vena cava afcendens. 

3 Part of the right auricle. 

4 Cyftis hepaticus. 

6 Ductus cyfticus, 

6 Dudctus hepaticus. 

7 Ductus pancreaticus, 

8 The entrance of the ductus communis into the 
duodenum, | 
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TAB. XXVI 


1 The left fubclavian vein. 

2 The internal jugular, 

3 Part of the vena azygos. 

4 Part of the defcending aorta. 

5 The fubclavian artery. 

6 Some of the lacteals entering the receptaculum 
chyli. 

- ‘7 Some lymphatics entering the receptaculum 

chyli. 

8 9 Ductus thoracicus. 

10 The entrance of the thoracic duct into the fub- 
clavian vein, 
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TA B. XXVIL 


x1 The humeral artery. 

2 Cubitalis fuperior. S 

3 Cubitalis inferior, which ends in the hand hd 
the fingers, and communicates with the cubi- 
talis fuperior under the mufcles of the thumb; 

4, The place where the cubitalis media is given off. 

5 The fuperior cubital nerve, | 

6 The inferior cubital nerve, which pafles sides 
the inner extuberarance of the os humeri; 
both thefe nerves give off branches as they 
pafs, and end in the thumb and fingers, 
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TA B, XXVIII. 


i Part of the biceps flexor cubiti. 
2 The fafcia tendinofa from that mutcle, ok 3 is 
_ liable to. be’ pricked in bleeding in the bafilic 

vein. 

3° The humeral artery, on each fide of which isa 

- large vein, 

4 Vena cephalica. 

5 Mediana. | 

6 Bafilica., .- | 

7 Atumor ‘formed in the centre of dis cubital nerve 
a little above the bend of the arm; it was of 
the cyftic kind, but contained a tranfparent 
jelly; the filaments of the nerve were divided 
and ran over its furface. This tumor occa- 
fioned a great numbnefs in all the parts that 
nerve leads to, and exceflive pain upon the 
leaft touch or motion. This operation was 
done but a few weeks fince; the pain 1s en- 
tirely ceafed, the numbnefs a little encreafed, 
and the limb, as yet, not wafted. 


TA Byward: 


£250. 


== : 


ZFC KG 


oe 


KG 


(G fea quunl 


ACS 


=> 


= SS at « SSN Ki COME 
5 —O=—SEE 


\ 
Sees 


i 


4 


18 eS 


Som as 


2 tte 


rs if ’ 
¥ 
\ of if , 
ef ie ; 
eh). See oS ia ¢ ¥ an ae OPA 
Pe A a 4 J & ae: ce, pia | j ds mgt - - iw f 
° toe 7 = jae ng . > ban ‘a - D. 
if ra ae Pata 
» SM “ . , ; - y Tey Aa 4 ‘ top 
ar F oy reels pie ls | Tehe, At oae ™ 
J 4) wil ae 4 tw “i ‘ =. 
ay e we AP aay ie ks a); . : vig Ny 
ej ae i. “ i : - y J r vty : ‘ : +} sie c 4 : 
p J» rar. 4 om 3 “" ; > ao 2 ; ' ~~ ne tne 
; ; —— - : ‘ BGies Sy A pez Ca} ove 4s ms 
, it tz a 3 i oe ’ 
* ~ + + > s 
4 4 ." a 
. - - i 4 ’ ye . ' 
fay SMe White. Cabaee.4) : 
SPT ee aa | * . 
- Fede Ne ey pee: Mh / 
ri 4 ey Ld cai ; 
- a da ie ¥ ? ¥ ; 
Fr be 9! a” wie ote > rs 2 
Cat. Res a MET Fe { 
| ‘ 7 4 . +e ‘o ’ 
; . : = « ao —— at “ , 
eas be te ettias: 
vee ; 
hy CoM. 
Kit ; 
® 
( f -~ 
aie , 
= / ss 
Pay) 
eae re =f 


a ; . Bea. Daud hak tk > LL YS 


} tt ry sf 


P.257. 


<a 


an 


AS 


WA 


WN 


a — 


(257 ) 


TeAGB, .CEIX. 


1 The medulla fpinalis, from whence arife the 

nerves that pafs out between the vertebrz, 

2 The brachial nerves. 

3 The beginning. of the cauda equina, 

4 The anterior crural nerves, 

5 The.pofterior crural nerves. Ee 

6 The defeending intercoftal. 

7 Nerves of the neck, 

8 The brachial nerves, 

g A ganglion in the defcending sheeted nerve, 
10 Branches from the intercoftal nerve to the vifcera, 
11 A probe pafled under fome of the intercoftal 

nerves that pafs out between the ribs. 
x12 The anterior crural nerves, 
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TA B. XXX. 


1 The animalcule in femine mafculino, as they 
appeared in amicrofcope, in a {pace as {mall as 
a pin’s head. 

2 The circulation of the blood in a fith’s tail, as 
it appeared in a microfcope. 

3 An artery as it is fpread ina membrane, 

4. A vein as it is fpread in a membrane. 
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THE 


ANATOMY 


OF THE 


Human Body. 
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CHAP PERE 


Of the urinary and genital parts of men, together 
with the glandule renales. 


in HE urinary parts are the kidneys with 
their veflels and bladder of urine. 

Tue kidneys of men are like thofe of 
hogs, the two weigh about twelve ounces; they 
are feated towards the upper part of the loins upon 
the two laft ribs ; the right under the liver, and a 
little lower than the other, and the left under the 
fpleen. Their ufe is to feparate the urine from the 
blood, which is brought thither for that purpofe 

Kk 2 by 
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by the emulgent arteries; and what remains from _ 
the {eetetion, is returned by the emulgent veins, 
while the urine fecreted is carried off through the 
ureters to the bladder. I have, in three different 
fubjects, taken ftones* out of the loins, which had 
made their way from the kidneys through.the muf- 
cles to the common integuments, where, upon o- 
pening the fkin only, the {tones appeared with a 
quantity of matter and urine. «We have heard of 
operators who have cut for the {tone in the kidneys ; 
but I will venture’ to affirm, that thofe cafes were 
no other than thefe, but unfairly related. ~~ 

Tue ureters are tubes about the bignefs of goofe- 
Guills, “and about a foot long; they arife from the 
hollow fide of the kidneys, and end in the bladder 
near its neck, running obliquely~for the fpace of 
an inch between its coats; which manner of enter- 
ing is to them as valves. © ‘The beginning of the 
ureters in the kidneys are the tubuli urinarii, which 
joining, form the pelvis in each kidney. Between 
the tubuli urinarii, authors have remarked {mall 
papilla; and the parts which are diftinguifhed by 
a clearer colour, they calliglandule; vie, °° 

Tue, bladder of -urine-is:feated: ina duplieature 
ef the peritoneum in the lower part ef the pelvis 
of the abdomen ; its thape is orbicular, and its 
coats. are..the fame, with thofé of the guts and o- 
ther hollow-mutcles already defcribeds viz. an exter- 
nal. nembranous,, a middle mu{cular, which is the 
musculus detrufor uring, and an inner membranous | 
vcd -_ coat, 
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coat, exceeding fenfible, as-is fully fhewn in the 
cafes of the ftone and gravel. .The ufe of this 
nice fenfe is to make it capable of that uneafinef3 
which excites animals to exclude their water, when 
the bladder-is extended.: ‘This fenfe is fo delicate, 
that no fluid but natural urine can be long endured, 
even pale urine, or urine with matter in it, ina 
degree excite the fymptoms of the ftone, and force 
the perfon to void the urine. Sometimes: much 
matter from the kidneys will excite vehement fym- 
ptoms ; and ‘this being found in the urine, and the 
pain being obferved in the bladder only, the kidneys: 
having little fenfe of pain, it is ufually accounted 
for from ulcers in the bladder, which I have never 
found one inftance of in all the numbers that I have 
_ opened in this cafe. Indeed the bladder is fometimes 
ulcerated, but that deftroying part of the inner coat, 

the others {tretch and ulcerate till the urine burfts 
through into the cellular membrane of the perito- 
neum, and caufe a moft miferable death. » This cafe 
is very .rare in men, and much more fo in women. 
T have {een cancerous ulcers open. the bladder. into 
the uterus, but thefe, I think, have begun in the 
uterus, . All thefe cafes have fymptoms like the 
ftone ; and: not thefe only, but all difeafes of the 
aterus which difturb the bladder, and even impo- 
ftumations or tumors that prefs upon the bladder, 
all. give the fame {ymptoms with the ftone: Except 
that .of a needlefs difpofition to ftool at the time of 
making water. Some anatomifts not thinking how 
Oi foon 
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foon fluids taken into the ftomach, and not retain- 


ed there by being mixed with folids, may pafs into 


the blood, as the effects from drinking {trong liquors 
or laudanum, or drinking without eating when we 
are hot, fufficiently thew ; and alfo not confidering 
the fhortnefs of the courfe from the ftomach to the 
kidneys this way, together with the fize of the emul- 
gent arteries, and the velocity of the blood in them, 

have imagined and affirmed, that there muft be fome 
more immediate courfe from the ftomach or guts to 
the bladder ; and not confidering either how fucha 
courfe would have interrupted one great end in the 
animal ceconomy, or that veffels fit to fill the blad- 
der fafter than the ureters, muft have been too large 
to be concealed; nor, which proves it beyond con- 
tradiction, that the bladder is empty when the kid- 
neys ceafe to do their office; which is frequently 
taken for a fuppreflion of urine in the bladder, 
If in this laft cafe, upon making a preflure on.the 
region of the bladder, the patient does not feel great 
pain, it is {carce worth while to pafs.a catheter to 


fearch for urine. In fuppreffions of urine whe- | 


ther merely inflammatory, or from the gout, .or 
from an inflamed ftri€ture in the urethra, I have 
found nothing fo effectual as bleeding and purging, 
In a fanguine large man, where the penis was too 
much inflamed to fuffer the catheter to pafs, I took 
away three times twenty four ounces of blood, and 
gave a purging clyfter, and two ftrong purges, alk 
within the fpace of twenty hours, which faved 

the 
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the patient, and delivered him from exceffive tor- 
ment. Such practice may feem very fevere, but 
in this cafe no time is to be loft; if the urine can 
be drawn off, this method of cure is {till the fame, 
but to’ be practifed in a gentler manner. 

GLANDULZ RENALEs are two glands feated 
immediately above the kidneys, of no certain figure, 
nor do we know their ufe; but always paint and 
defcribe them with the urinary parts, becaufe of 
their fituation: In a very young fcetus they are 
larger than the kidneys, and in an adult but a little 
larger than in a foetus. They receive a great many 
{mall arteries, and return each of them one or two 
veins, In their infide is a fmall finus, tinctured 
with a footy coloured liquor. 

Tue teftes are feated in the fcrotum; their 
office is to feparate the feed from the blood; they 
are faid to have four coats, two common, and 
two proper. The common are the outer {kin and 
a loofe membrane immediately underneath, called 
dartos. The firft of the proper is the proceffus va- 
ginalis, it is continued from the peritoneum to the 
tefticle, which it enclofes with all its vefiels, but is 
divided by a feptum, or an adhefion immediately 
above the tefticle, fo that no liquor can pafs out of 
that part of this membrane which enclofes the fper- 
matic veflels into that which enclofes the tefticle. 
Large quantities of water are fometimes found in 
either or both of thefe cavities, which difeafe is 


eafily remedied by a puncture with a launcet ; but 
rarely 
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rarely cured without opening th¢ cavity where thé 
water is contained, as in finuous ulcers, This I 


have done, and {een done feveral times, but never” 
thought the cure worth the trouble and pain the 
patient underwent... The true hernia aquofa is from! 


‘the abdomen, which either extends the peritoneum 
into the fcrotum, or breaks it and’ then forms a 
new membrane which thickens as it extends, as in 
aneurifms and atheromatous tumors. This may, 
be decided by an injection, which will thew by the 
arteries that nourifh it, whether if is a production 
from the peritoneum, or a new membranous bag 
formed in. the fcrotum: However the dropfy in 
this cilt, for fuch it properly is, rarely admits of 
more than a palliative cure by pun@ure or tapping, 
like the dropfy of the abdomen, and this with 
fome difficulty, becaufe the omentum ufually, and 
formmetimes the gut, defcends with it. The other proper 
coat is the albuginea, which is very ftrong, imme- 
diately inclofing the tefticles. The tefticles of a rat 
may be unravelled into diftin&t veffels ; and the tex- 
ture of the tefticles of other animals appear to be 
the fame, but their veffels are too tender, or co- 
here too much to be {0 feparated. The tefticles 
receive each one artery from the aorta, a little be- 


low the emulgents, which, unlike all other artes _ 


ries, arife fall, and dilate in their progres, that 
the velocity of the blood may be fufliciently abated 
for the {écretion of fo vifcid a fluid as the feed. The 
right tefticle returns its vein into the cava, and the 
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{eft into the emulgent vein on the fame fide, both 
becaufe it is the readieft courfe and becaufe, as au= 
thors fay, this fpermatic vein would have been ob- 
itruéted by the pulfe of the aorta, if it had crofled 
that veffel to go to the cava. 

A GENTLEMAN, whom I caftrated many yeats 
fince, who trufted too much to his own refolution, 
and refufing to have any one prefent to hold him, 
_ €xcept my afliftant, during the operation, moved 
fo much that the ligature which tied all the veffels 
with the procefs together, flipt, and only tied the 
procefs over the ends of the veflels: Which being 
perceived foon after the operation, I cut the liga 
ture, and togk out the extravafated blood, and tied 
the artery alone, which gave but little pain, and it 
digefted off in a week’s time, and the wound being 
afterwards ftitched, though the tefticle weighed a 
pound, it was perfectly well in five weeks ; which 
is in lefs time than the ligature fometimes requires to 
be digefted off, when the procefs and all the veffels 
are tied together. However if this cafe is not fuf- 
ficient to recommend doing this operation by tying 
the artery only, it may be fufficient to recommend 
extraordinary care in doing of it the ufual way, 
for if the blood had found an eafy paflage into the 
abdomen, the patient might have bled to death. 

Ow the upper part of the tefticles, are hard bo- 
dies called Epididymi; which are evidéntly the be- 
ginning of the vafa deferentia. I have unravelled 

Ll them 
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them backward, in fingle veffels, and then into 
moreand fmaller, like the excretory veflels of other 


glands, 
VASA DEFERENTIA are aesem ducts to 


carry the elaborated feed into the veficule feminales. 
They pafs from the epididymi of the tefticles, to- 
gether with the blood-veflels, till they have en- 
tered the mufcles of the abdomen, and then they 
pafs under the peritoneum, directly through the 
pelvis, to. the veficulz feminales. 

VesicuL@ SEMINALEs are two bodies that 
appear like veficles; they are feated under the blad- 
der of urine, near its neck; they may be each of 
them. unfolded into one fingle duct, which dif- 
charges into the urethra, by the fides of the ro- 
{trum gallinaginis, which is an eminence in the 
underfide of the urethra near the. neck of the 
bladder.. In thefe: veficles or ducts the feed is re- 
pofited againft the time of coition; but im dogs 
there are no fuch veficles, therefore nature has 
contrived a large bulb in their penis, which keeps 
them coupled, feemingly again{t their inclinations, 
till the feed can arrive from the tefticles. ‘The feed 
pafies from thefe veficles in men, and even from 
the vafa deferentia, in time of coition, through 
the proftrate glands into the urethra, as in thofe 
animals that have no veficule sdaales, for when. 
the duéts into the urethra are diftended, that is 
the direct courfe from the vafa deferentia, as 
well as from the veficule feminales. abe a 
PROSTATE © 
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PRosTATZ are two glands, or rather one, 
about the fize of a nutmeg: They lie between 
the veficule feminales and penis, under the offa 
pubis, almoft within the pelvis of the abdomen. 
They feparate a lympid glutinous humour which 
is carried into the urethra by feveral ducts, which 
enter near thofe of the proftate. This liquor feems 
to be defigned to be mixed with the feed in the 
urethra, in the time of coition, to make it flow 
more eafily. If the venereal infeCtion reaches the 
proftrate glands, it will fometimes make large ab- 
{cefles, which are apt to form finufes, and even 
make a paflage into the bladder. Upon the firft at- 
tack of this difeafe, J have prevented all this 
mifchief, by taking off the external {kin by in- 
{ciffion, as far as the hardnefs of the tumour ex- 
tended, which draining very plentifully, the tu- 
mour has fubfided, and the patient been eafily 
cured ; but this cafe once becoming fiftulous, is 
very difficult indeed. It often is cured by open- 
ing the finufes and confuming the difeas’d parts 
by efearotics; but a much better and eafier way, 
which I have often done, is to cut out all the 
fiftulous and difeafed parts at once 

Penis, its fhape, fituation, and ufe, need no 
defcription. It begins with two bodies named 
crura, from the offa ifchia, which unite under 
the offa pubis, and are there ftrongly connected 
by a ligament, In its under part is the urethra, 
through which both the urine and feed pafs; its 

L 2 fore- 
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fore-part is called glans, the loofe {kin which co- 
vers it, preputium, and the ftrait part of that {kin 


on the under fide frenum. ‘The urethra is lined. 


with a membrane filled with fmall glands, that 
feparate a mucus, that defends it from the acri- 
~ mony of the urine. Tohefe glands are largeft near- 
eft the bladder. Mr. Cowrper defcribes three 
large glands of the urethra, which he difcovered; 
two of which are feated on the fides of the ure- 
thra, near the ends of the crura penis; to which 
he adds a third, lefs than the other, feated almoft 
in the urethra, a little nearer the glans than the 
former. All thefe glands have excretory duéts 
into the urethra, and from therm are fecreted all 
the matter which flows from the urethra in a go- 
norrhoea, whether venereal or not. In the venereal 
infection, the urethra and the glands are firft in- 
flamed by the contagious matter, that caufes a heat 
of urine, which abates as foon as the glands begin 
to difcharge freely, but if by chance this difeafe 
continues till any part of the urethra is ulcerated, 
the ulcer never heals without a cicatrix, which 
con{trits the urethra, and makes that difeafe 
which is vulgarly call’d a-caruncle. The inner 
texture of the penis is fpongy, like the inner tex- 
ture of the {pleen, or the ends of the great bones, 
It is ufually diftinguithed into corpus cavernofum 
penis, glandis, and urethra. The firft of thefe 
makes part of the glans, and is divided its whole 

7 | length 
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Tength by a feptum; the other two are compofed 
of {maller cells, and are but one body. On the 
upper fide of the penis are two arteries, and one 
vein called vena ipfius penis. The arteries are de- 
rived from the beginnings of the umbilical arteries, 
which parts never dry up, and the vein runs back 
to the iliac veins. ‘The vena ipfius penis, being 
obitructed, the blood that comes by the arteries, 
diftends the cells of the whole penis, and makes 
it erect ; but to prevent mifchief from this mecha- 
nifm, there are {mall collateral veins on the fur- 
face of the penis, that carry back fome blood all 
the time the penis is erect; but by what power the 
vena ipfius penis is obftruéted to erect the penis, 
I cannot canceive, unlefs fmall mufcular fibres 
conftri&t it. Some think the mufculi erectores 
penis do it, by thrufting the penis againft the os 
pubis; but they feem not feated conveniently for 
fuch an office; befides, if a preflure from the 
lower fide of the penis is fufficient, an artificial 
preflure, which may be much greater, fhould, 
I think, produce the fame effect. 

In the feed of men, and of other male animals, 
LEWENHOECK, by the help of microfopes, dif- 
covered an infinite number of animals like tad- 
poles, which he and others fuppofe to be men in 
miniature, and that one of thefe being entered in- 
to an egg in one of the ovaria (See the next chap- 
ter) conception is performed. But though fcarce 
any one, that has made due enquiry, has ever 

doubted 
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doubted of the exiftence of thefe animals, yet 
there are many who object again{t this hypothefis; 
and though I am inclined to think it true, yet I 
will endeavour impartially, to lay down the prin- 
cipal objeétions and anfwers, that the reader may. 
judge for himfelf. The firft and ftrongeft obje- 
Gtion, is raifed from the feveral inftances that have 
happened of mixed generation, where the animal 
produced always appears to partake of both kinds, 
as in the common cafe of a mule, which is begot 
by an afs upon a mare; when according to that 
hypothefis, they expect the animal produced from 
mixed generation, fhould be entirely of the fame 
fpecies with the male animal; as the feeds of 
plants, whatever earth they grow in, always pro- 
duce plants of the fame kind. Neverthelefs if we 
confider what influence womens fears or longings, 
frequently have upon their children in utero, and 
how great a change caftration makes in the fhape 
of any animal, we cannot then wonder if the 
mother’s blood, to which the animal owes its nou- 
rifhment and encreafe, from the time of impreg- 
nation to the time of its birth, fhould be thought 
a fufficient caufe of refemblance between thefe 
animals and their mothers, Another’ objection is, 
that nature fhould provide fuch a multiplicity of 
thefe animals, when fo few can ever be of ufe, 
'To which it has been anfwered, that in »plants a 
very few of the whole that are produced, fall into 
the earth, and produce plants; and as in plants 

the 
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the greateft part of their feeds are the food of ani- 
mals, fo the greateft part of the animalcule may 
as well live a time to enjoy their own exiftence, 
as any other animal of as low an order, The laft 
objection is their fhape, which I think, will 
appear to have no great weight, when we confider 
how the eggs of flies produce maggots, which 
grow up into flies; and the tadpole produced from 
the egg of a frog, grows into a form as different 
from a tadpole as the form of a man: And if 
thefe animals had produced fo few at a time, as 
that their young might have undergone this change 
in utero, it is highly probable, that we fhould 
not fo much as have fufpected thefe analogous 
changes. But how the animalcule themfelves are 
produced, is a difficult queftion, unlefs by equi- 
vocal generation, feeing none of them appear to 
be in a ftate of encreafe, but all of a fize. 

In a boy that died of the ftone, I found a 
double ureter, each part being dilated to an inch 
diameter ; the pelvis in each kidney to twice its 
natural bignefs, and the tubuli urinarii, each as 
large as the pelvis. : 

In a man that had never been cut for the ftone, 
I found the ureters dilated in fome places to four 
inches circumference, and im others. but little di- 
lated, and a {tone that I found in the bladder was 
lefs than a nutmeg, which muft have fallen in 
feveral pieces, or both ureters could not have been 
_ dilated. . From this, and other like obfervations, 
I think 
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I think it appears that the great fize to which 
the ureters are ufually extended, in people who 
are troubled with the ftone, is owing to {mall 
ftones which ftick at tie entrance into the bladder, 
until the obftructed urine which dilates the ureters. 
can force them into the bladder. 

I wave in feveral {ubjects found one kidney al- 
moft confumed, and once a man with but one 
kidney, and I have feen lymphatics in a difeafed 
tefticle, as large as a crow-quil. | 


C WvAsD.t BRA 
Of the genital parts of women. 


HE external parts, are the mons veneris, 
which is that rifing of fat covered with 
hair above the rima magna upon the os pubis, the 
great doubling of the {kin on each fide the rima 
called labia, and within thefe a leffer doubling 
named nymphe. Thefe help to clofe up the ori- 
fice of the vagina. The nymphe are ufually faid 
to ferve to defend the labia from the urine; but I 
do not fee how the labia ftand more in need of 
fuch a defence, than the nymphe themfelves. 
Criiroris is a {mall fpongy body bearing 
fome analogy to the penis in men, but has no 
urethra. It begins with two crura from the offa 
ifchia, which uniting under the offa pubis, it 
proceeds 


i i 


GENITAL PARTS OF WOMEN. 273 


proceeds to the upper part of the nymphe, where 
it ends under a {mall doubling of fkin, ‘called pra- 
putium; and the end which is thus covered is 
€alled glans. This is faid to be the chief feat of 
pleafure in coition, in women, as the glans is in 
men. | | 
A LITTLE lower than this, juft within the va- 
gina, is the exit of the meatus urinarius. 
’ VAGINA is feated between the bladder of 
urine and the inteftinum reftum. The texture 
of it is membranous, and its orifice is contracted 
with a fphincter (vid. mufc. {phinéter vagine) but 
the farther part is capacious enough to contain the 
penis without dilating. Near the beginning of 
the vagina, immediately behind the orifice of the 
meatus urinarius, 1s conftantly found in children, 
a valve called hymen, which, looking towards the 
orifice of the vagina, clofes it; but as children 
grow up, and the fphincter vagine grows ftrong 
enough to contract and ‘clofe the orifice of the 
vagina, this valve becoming ufelefs, ceafes to en- 
creafe, and is then known by the name of caruncu- 
le myrtiformes. ‘There have been a few inftances 
in which the edges of this growing together, it 
continued unperforate, until it has been neceffary 
to make an incifion to let out the menfes. The 
inner part of the vagina is formed into ruga, 
which are largeft in thofe who have not ufed co- 
pulation; and leaft in thofe who have had many 
children. Under ‘thefe ruge are {mall glands, 
, | lay whofe 
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whofe excretory duéts are called lacuna: 'Thefe 
_ glands feparate a mucilaginous matter to lubricate 
the vagina, efpecially in coition ;. and are the feat 
of a gonorrhea i in this fex, as the elands in me 
urethra are in the male. 

 Urerus, is feated at the end of the vagina; 
it is about one inch thick, two broad, and large 
enough to contain the kernel of a hazel nut; but 
in women that have had children a little larger. 
{ts orifice into the vagina, .is called: os tince, from, 
the refemblance it bears; to a tench’s- mouth... It 
has.two round ligaments which. go -from the fides 
of it to the groins through the oblique and tranf- 
verfe mufcles of the adenieg: in the fame man- 
ner as do the feminal. veflels in;men.. This way 
the gut pafles in a hernia inteftinalis in women 
(vid. mufculi abdominis.) Some authors mention 
ligamenta lata, which are nothing but a part. of 
the peritoneum, | Near the fides the uterus lie 
two bodies called ovaria; they are of a deprefled 
oval figure, about half the fize of mens tefticles, 
and have fpermatic veflels; they contain {mall pel- 
lucid eggs, from which they have. their name. 
There are two arteries. and two veins, which pafs 
to and from the ovaries or teftes, in the fame, 
manner that they.do in men; but make more, 
windings, and the arteries ihe more fuddenly, 
in proportion as they are fhorter. Thefe. arteries 
and veins detach branches into the uterus and fal- 
lopian tubes, and not only make. communications 
betwixt 
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betwixt the artery and vein on one fide and thofe 
of the other, but alfo with the proper veffels of the 
uterus, which are detached from the internal iliac 
arteries and veins, From thefe veffels in the in= 
fide of the uterus, the menftrual purgations are 
made in women, and fomething of the fame kind 
in brutes, as often as they defire coition, One ufe 
of thefe purgations is, to open the veffels of the 
uterus, for the vefiels of the placenta to join to 
them. Many authors have imagined that there - 
muft be fome evacuations analogous to ‘this, 
in men, which I cannot {ee the neceffity of; but 
on the contrary, I believe that mens not ha aving 
fuch evacuations, is the true reafon why their bo- 
dies grow larger.and ftronger than womens: And 
their continuing to grow longer before they are fit 
for marriage, I alfo take to be the true reafon °' 
why there are more males born than females, in 
about the proportion of thirteen to twelve;: for 
women being fooner fit for marriage than men, 
fewer ‘will die before that tirne, than of men. 

Near the fides of the ovaria are feated the 
tubs fallopianz, one end of which is conneted to 
the uterus, and the fide to the ovarium by a 
membrane, the other end is loofe, and being jagged 
is called morfus diaboli. Among thefe jaggs is a 
fmall orifice which leads into the tube, which 
near this end is about a quarter of an inch diame- 
ter, and thence, growing gradually {maller, pafics 
to the uterus, and enters there with an orifice 
. Mm 2 about 
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about the fize of a hog’s briftle. The ufe of thefe. 


tubes is to convey the male feed from the uterus to 
the ovaria, to impregnate the eggs for conceptions ; 
yet they appear fo ill adapted to this end, that 
many have fuppofed there muft be fome other 
paflage from the uterus to the ovaria: But when 
we confider the cafe.of conceptions found in thefe 
tubes, and the exact analogy between thefe and 
the tubes of birds, where we have the moft un- 
deniable proofs of the feed going through the 
tube, and of the eggs being impregnated that 
way, and of the eges coming from the ovarium 
through the tube, and feemingly with much great- 
er difficulty than in women; and befides, how 
frequently a matter like the male feed (which I~ 
fuppofe is feed) is found in the fallopian tubes of 
women, as I have found in executed bodies, and 
- in a common whore that died fuddenly, it appears 
to me almoft certain, that the feed goes through 
the fallopian tubes to the ovaria to impregnate 
eggs, and comes back through the {ame tubes to 
the uterus. I have feen in a woman both the 
fallopian tubes unperforated, which, upon the fore- 
going hypothefis, muft have caufed barrennefs, 
and feed lodged in thefe tubes may have the fame 
effect; which I take to be often the cafe of com- 
mon whores, and women that ufe coition too 
frequently ; and perhaps the fat in the membrane 
that connects the ovaria to the tubes, may in very 
fat women fo keep thefe tubes from the ovaria 
| as 
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as to interrupt impregnations; and befides thefe 
cafes, too much or too little of the menfes may 
deftroy or interrupt conceptions; but the latter 
cafe, efpecially in young women, is very rare. 
From fuch caufes as thefe, and not from imbecil- 
lity, I imagine it is that barrennefs oftener pro- 
ceeds from women than men; and though women 
do not propagate to fo great an age as men, it is 
not, I believe, for want of being impregnated, 
but from their menfes ceafing, and thofe veffels 
being clofed which fhould nourifh the foetus after 
the impregnation, as if on purpofe to prevent the 
propagation of a feeble and infirm fpecies, And 
from this confideration, one cannot but think that 
the perfection of the fcetus, notwithftanding it is 
firft formed in the male feed, depends more upon 
the female than the male, or elfe that nature 
would, for the fake of the fpecies, have been care- 
ful to hinder men as well as women from propa- 
gating in a declining age. 


CHAPTER 
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CHAPT E R 1008 
Of the fretus: in utero. 


“HATE fcctus in utero is involved in two coats, 
viz. chorion, which is external, and amnion 
which immediately inclofes the foetus. They con-_ 
tain.a quantity of liquor, which is a proper me- 
dium for fo tender a being as the fcetus to reft in, 
and partly fecures it from external injuries, as the. 
aqueous humour does the cryftaline in the eye; 
and when the membranes burft at the time of 
production, this humour lubricates the vagina u- 
teri, to render the birth lefS difficult, And feeing 
the stomach of a foetus in utero is always full of 
a fluid, like what is contained in the amnion, and 
the guts not without excrements; we may fuppofe 
that ah fluid is frequently, during the time of 
geftation, {wallowed by the feetus, if not for nou- 
rifhment, at leaft to keep thefe parts in ufe, and 
to flow through the laéteals.as a quantity of Bloat 
from the he ventricle of the heart flows 
through the laos before the birth to keep open 
thofe paffages till the birth, there being after that 
time no other way of receiving nourifhment, 
and that the faces found in the:guts of a foetus, 
are thofe parts of this fluid that were taken in at 
the mouth, and were too grofs to enter the lacteals, 
Yet Iown ittakes off very much from the proba- 
bility of the opinion of the foctus’s imbibing this 
liquor, 
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liquor, that, if I am rightly informed, fome who 
have been born with mouths and noftrils unper 
forate, have had fuch fluids and excrements in the 
inteftines that other feetus’s have, which muft be 
confefled, may be derived'from the falivary glands 
and from: the liver, &e.../) The following curious 
paflage was fent me by Mr, Monro,’ «¢ This ‘lia 
“« quor contributes. nothing to,thé nourifhment. of 
“the foetus, for thefe reafons ; firft, -becaufe, ’ as 
“‘ you have well obferved, vaft numbers of ins 
“ ftances might be produced, where no paflage 
“was to. be found for it: I fhall give you one I 
*‘ faw myfelf in the Hotel de Dieu at Paris in 
“< 1718. 2» 
‘‘ Mary Guerlin brought forth two children; 
“one a compleat girl, the other had neither head; 
“neck, arms, heart, lungs, ftomach, fimall guts; 
“liver, fpleen nor pancreas, yet the great guts; 
“ the organs of urine and generation of a female, 
““and lower extremities were perfect, and of a 
“‘ natural growth; the umbilical vein, after enter- 
“ing the abdomen, fplit into a great many bran- 
** ches, which were diftributed to the feveral parts 
ip its abdomen. Though it is true that foon 
© after conception, the liquor in the amnion, and 
*¢ that in the ftomach of the foetus refemble one 
“< another pretty near, yet afterward they differ 
“Cexceedingly ; for the liquor in the ftomach is 
“ fill: gelatinous, thick, and without acrimony, 
« wale the other becomes thinner and more acrid; 
“« whereas, 
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«¢ whereas, had the fcetus conftantly fwallowed 
<< this liquor, the cafe would have been quite op- 
“ pofite; nay, often it has happened that. thefe 
«© waters (as they are commonly called) have been 
« found quite corrupted, ftrongly fetid, and ex- 
‘¢ treamly fharp, while the foetus, except the in- 
<< juries which the external parts received, was 
<¢ well and found; witnefs the example mentioned 
«¢ by BELLINGER, Of a woman who was cured 
<¢ of a virulent gonorrhea during her going with 
«< child. And farther by Matpicurus’s deline- 
<< ations of the pullus in ovo, it appears to me evi- 
«¢ dent that the afitellus ferves the fame purpofe as 
<¢ the placenta does in viviparous animals, to con- 
<¢ yey the albumen attenuated by incubation into 
< the blood-veflels of the chick, and that none of 
«© the albumen does pafs through the faccus colli- 
€* quamenti.” | | 
Bes1pEs thefe coats, in a cow and many other 
animals, we find a membrane called alantois; it 
is inclofed by the chorion together with the am- 
nion, and contains a quantity of water which it 
receives from the bladder of urine by the urachus, 
Its ufe feems to be to contain the urine that it 
might not by the common paflage be emptied in- 
to the liquor of the amnion, of which the feetus, 
I am inclined to think, is frequently drinking. 
WHETHER an alantois is to be found with a hu- 
man fcetus or no, anatomifts are not agreed, and 
I cannot give my opinion, having never had a 
fufficient 
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fufficient opportunity to enquire. But furely. chil- 
dren having an urachus one cannot well doubt of 
an alantois, I have been informed by a gentleman, 
whofe probity I can fufficiently rely on, that he 
had feen, a child that had no external genital parts, 
and made water through, the navel. At Henly 
upon Thames, there is now living a bargeman’s 
child about ten years old, of which I had the like 
account; but upon examination I found the un- 
perforated glans with its frenum immediately be- 
low the place of the navel, and the urine iffued 
out by drops, between this and the belly, in the 
place which I fuppofe was the navel, but it was. 
fo much excoriated, that I could‘make no certain 
judgment about it. In the uterus of a cow with 
two calves, I found they had but one chorion,. 
but each an amnion, and allantois di@in@; but 
the cotyledons, which are analogous to the placenta 
of the humane fcetus, were pretty much in com- 
mon to the umbilical blood. veffels of both. 

THE placenta, or womb-liver, is a maf of 
blood veflels feated on the outfide of the chorion, 
being compofed) of the extream branches of the 
umbilical veim and arteries, which are for the 
compofition of this part divided into exceeding 
{mall branches to join a like number of the men- 
{trual veffels of the uterus, which veffels of the 
uterus are made numerous rather than large, that 
the feparation of the placenta from them may not 
be-attended with a flux of blood fatal to the mo- 
: Noa ther ; 
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mother ; for the fides of little veffels foon collapfe 
and clofe, and they are more eafily ftopped, being 
comprefled by the uterus itfelf as it fhrinks, which 
it begins to do from the time of the birth, but 
~ when the placenta is feparated before the delivery, 
whether untimely or not, thefé veflels bleed until 
the uterus is difcharged of the foetus. The figure 
of the placenta is circular, and at . its greateft 
srowth about two urekies thick, and fix or feven 
diameter. 

Tue arteries and veins of the uterus ok the mo- 
ther, by which the menftrual purgations are made, 
are joined to the umbilical arteries and veins in the 
placenta of the foetus, the arteries of the uterus to 
the veins in the placenta, and the veins in the 
uterus to the arteries of the placenta: By thefe 
veflels a large quantity of blood is continually 
flowing from the mother to the fcetus and back 
again; but for what end fuch a quantity flows 
continually and back again, I cannot conceive, un- 
lefs it is that the foetus not breathing for itfelf, it 
is neceflary that as much blood of the mother 
fhould flow continually to the foetus, as can leave 
enough air, or whatever our blood receives in the 
lungs for the foetus; and perhaps what nutritious 
juices the foetus receives, require a great deal of 
blood to convey them, they being but a {mall 
part of the blood. And though the blood pafies 
fo plentifully between the mother and the fcetus, 
yet the communications are not fo obvious as they 

are 
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are between the arteries and veins in the fame 
body; which makes fome think the communica- 
tion is not made by inofculations of veffels, but that 
the foetus is nourifhed from the placenta in a. ve- 
getable manner, but I own Iam not of this opi- 
nion. ‘The navel {tring or umbilical blood-veffels, 
between the placenta and the navel, are about two 
foot long, that the foetus may have room to move 
without tearing the placenta from the uterus, 
which being done too foon, from whatever caufe, 
occafions a mifcarriage. ‘Thefe vefiels, viz. two 
arteries and one vein twift about each other, par- 
ticularly the arteries about the vein, and are con- 
_ tained in one common coat together with a veffel 
called urachus, which arifes from the top of the 

bladder of urine, and ends in the membrana allan- 
tois; the umbilical vein goes from the navel di- 
rectly into the liver, and there, enters the great 
trunk of the vena porte. Near which entrance, 
there goes out the ductus venofus to the great 
trunk of the cava, which carries part of the blood 
that is brought by the umbilical vein, that way 
into the cava, while the reft circulates with the 
blood in the porta, the whole of it not pafling 
through the ductus yenofus as is generally believed, 
but a great part of it into branches of the porta, 
in the liver, otherwife there need be no commu- 
nication between the umbilical vein and the por- 
ta, When the umbilical vein is ftopped, it becomes, 
a ligament, and the duétus venofus foon fhrinks 
Nn 2 and 
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and almoft difappears, having no longer any blood 
flowing through it; and even the porta itfelf 
within the liver, from whence only blood could 
-pafs after the birth into the ductus: venofus, has 
lefs blood flowing through it for fome time than 
it had before the birth, it receiving’ much blood 
before the birth from the umbilical vein. ‘The 
blood which flows from the mother to the feetus _ 
by the umbilical vein, is returned, all but a {mall 
quantity, which is referved for nutrition by the 
two umbilical arteries, which arife from the inter- 
nal iliac arteries, and pafling by the outfides of 
the bladder go dire@ly to the navel and placenta; 
thefe with the urachus being fhrunk up after the 
‘birth, lofe much of their appearance, efpecially 
near the navel, where they are fometimes not to 
be diftinguithed. 

Part of the blood before the birth, and not - 
the whole quantity, as is generally thought, which 
‘is brought by the afcending cava to the right auri- 
‘cle, pafies at once through the foramen ovale into 
the left:auricle, and the reft flows into the right 
‘ventricle with the blood of the defcending cava, 

‘sand thence into the pulmonary artery, where about 
one half flows into the lungs, and ‘the other half 
direétly into the aorta by the ductus arteriofus, 
-which lies between the pulmonary artery, and the 
aorta, which after the birth is called du@tus at- 

»teriofus in ligamentum verfus. The better to ex- 
kien this contrivance, I will call the quantity of 
i blood 
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blood flowing through the afcending cava in a 
given time, four; and that which flows through 
the defcending cava, two: Then let two of the 
quantity in the afcending cava flow into the right 
auricle, it will then with the two received from 
the defcending cava have the quantity four; which 
being thrown from the right ventricle into the 
pulmonary artery, the quantity two is thrown in- 
to the aorta by the duCtusarteriofus, and the fame 
quantity into the lungs by the pulmonary bran- 
ches; then the quantity returning from the lungs 
‘to the left auricle, will be two in the fame given 
time, which being added to the two which flow- 
ed through the foramen ovale, in the fame time 
there will be conftantly the fame proportions re- 
ceived into each ventricle at every diaftole of the 
ventricles as after the birth. Now if the blood 
flowing through the afcending cava joined by that 
from the umbilical vein, was but equal to that 
flowing through the defcending, let each of them 
be called two, and let all the blood of the afcend- 
‘ing cava go through the foramen ovale; then the 
blood which the left ventricle would receive, . 
‘would exceed that which flows into the right, by 
the whole quantity which flows from the lungs 
in the fame time; but the afcending cava convey- 
ing more blood than the defcending cava, the ex- 
cefs in the left ventricle would be yet greater. If 
the proportions which I have taken for the eafier 
computing, were perfectly right, as I am fure 


they 
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they are nearly, then the quantity flowing into the 
left ventricle, would be to that flowing into the 
right at the fame time as five to two, if all the 


afcending blood went through the foramen ovale, 


Anp though after the birth the left ventricle of 
the heart is only employed in throwing blood into 


the aorta, and the right wholly employed in cir- 


culating the blood through the lungs; yet before 
the birth all the blood thrown out by the left ven- 


tricle, and about half the blood thrown out of 


the right ventricle, being thrown into the aorta, 


and the other part only through the lungs, it fol- 


lows, that the whole force exerted by the left 
ventricle, with about half that of the right, is 


employed in throwing blood into the aorta, while 


that diftributes blood through the whole foetus 


and to the mother: But after the birth, when the 


blood is to be no longer carried from the foetus 
to the mother, the left ventricle becomes fufficient 
~ for the circulation through the foetus, and a new 


occafion immediately arifes for that additional 
power, which. before was neceflarily employed in 
throwing blood into the aorta; for the whole mafs 
of blood now being to be circulated through the 
lungs, the ductus arteriofus clofes, and the right 
ventricle muft throw all the blood it receives into 


the lungs, there being no longer any paflage into 


the aorta. It is fuppofed that the inflation of the 
lungs at the birth, prefently alters the pofition of 
the ductus arteriofus, fo as to obftruct it; which 

~ account 
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account is indeed mechanical, but I think not 
true, becaufe I can neither difcern that the pofition 
of this veffel is altered, nor its furface compreffed : 
But I rather think that immediately upon the 
birth, there being no blood carried off from the 
foetus to the mother, and the left ventricle being 
fufficient to fill the aorta and its branches with 
blood, as I have fhewn before, there is no longer 
room for any blood from the right ventricle; 
wherefore the blood from the right ventricle will 
be forced into the lungs, where the paflage ‘is 
now made eafy, as I imagine, by their being in- 
flated; and the ductus arteriofus, having the blood: 
no longer forced into it, fhrinks, and in time al- 
moft difappears. This duct being ftopped, the 
valve of the foramen ovale foon ftops that paflage, 
it being on the fide of the left auricle (or that 
mufcular bag, which is the largeft part of that: 
auricle) which being much the ftrongeft, the valve 
mutt be preffed more on that fide than the other 
by the blood in the time of the fyftole of the au- 
ricle; and it is as evident that in the diaftole of 
the witici there muft be more preflure to open 
that than the right, it being a ftronger mufcle, 
or elfe there could have been no reafon for 
having the left auricle ftronger than the right, in 
proportion to their ventricles. Sometimes this 
valve does not quite cover the foramen, in which 
cafe a {mall quantity of blood may poffibly flow 
from the left auricle to the right, and fo circulate 
twice 
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twice through the lungs to once through the body, 
but none could flow from the right to the left and 
efcape the lungs, which might be of bad: confe- 
quence. Some. have imagined, that men who 
have this paflage open, cannot be drowned: But 
though this paflage is fometimes found open, no 
man has been yet feen, that we have ever heard’ 
of, that could not be drowned. -I have feen the: 
foramen open in'a man that was hanged, to whom 
one might juftly expect it fhould have been as ufe- _ 
ful as in the cafe of fubmerfion in water. Many 
writers have fuppofed that this foramen is open in 
amphibious animals, and in fuch fifhes as have 
two auricles, two ventricles, and lungs like land 
animals, without gills, which in other fifh’ are 
analogous to lungs. I have diflected a porpus, 
which is of this kind, and found this» foramen 
clofed; but the great veins were vaftly large in 
proportion to the bulk of the animal; whence I 
conjectured their blood was accumulated in: their 
veins, while they kept under water, and by that 
means the lungs efcaped being opprefied with 
blood; which conjeéture feemed to me the more 
probable, -fince all animals of this kind are able’ to 
abide the leaft time under water, when their blood 
is moft expanded with heat. But upon the dif 
fection of. an otter, whofe foramen ovale was alfo 
clofed, I found the veins nothing differing from 
thofe of other animals, In a water tortoife which 
I had an opportunity of examinining, with that: 
: moft 
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moft dextrous and indefatigable anatomift Dr, 
Doucuass, I found the two ventricles of the 
heart but half divided by a feptum, and in the 
beginning of the pulmonary artery feveral {trong 
mufcular rings, a little diftance from each other, 
each of which by contracting, would be’ capable 
of refifting a part of that phate which otherwife 
would baw been thrown into the lungs, when 
they were under water; and this blood fo ob- 
{tracted mut neceflarily be thrown into the aorta, 
the two ventricles being in a manner one common 
cavity ; and when they are out of the water, this 
communication of ventricles, will fuffer but little 
confufion of the blood which flows into the ven- 
tricles, becaufe each ventricle receiving and dif. 
charging the fame quantity of blood, at-the fame 
time, they will balance each other, and thereby 
fuch.a mixture will be very much prevented. 
Mr. Monro obferves, that the water tortoife has 
very large lungs, confifting of targer veficles than 
land animals, and that they receive a greater quan- 
tity of air to furnifh that je ne {cai quoi fo necef 
fary for the life of animals: The fame thing I 
have obferved in frogs, 

As to the reafon As womens Pies forth at 
the ufual time; it has been faid, that at that time, 
the head of the child. begins to be {pecifically hea- 
vier than the reft of the body, and therefore muft 
fall loweft in the fluid it lies in; which being an 
uneafy pofture, makes the child ftrnggle, and 

Oo bring 


296 Of 9 T HERE. 

bring on the labour. But it is not true, that the 
head then alters its fpecific gravity; or if it did, 
there is feldom fluid enough in the amnion for this 
purpole ; and befides, due could only happen right 
in-one pofture, and would ufually happen wrong 
in brutes. 


OC THA Pa Re ay. 
Of the eye. 


HE figure, fituation, and ufe of the eyes, 

~ together with the eye-brows, eye lathes, 
and eye-lids, being well known, I need only de- 
{eribe what is ufually fhewn by diffecting. The 
orbit of the eye, or cavity in which it is contained, 
is in all the vacant places filled with a loofe fat, 
which is a proper medium for the eye to reft in, 
and ferves as a focket for it to be moved in. In 
‘the upper and outer part of the orbit, is feated the 
lacrymal gland. Its ufe is to furnifh at all times 
water erlough to wath off duft, and to keep the 
outer furface of the eye moift, without which 
the tunica cornea would be lefS pellucid, and the 
rays of light would be difturbed in their paffage ; 
‘and that this liquor may be rightly difpofed of, 
we frequently clofe the eye-lids to fpread it equally, 
even when we are not confcious of doing it. At 
the inner corner of the eye, between the eye-lids, 
ftands 
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ftands a caruncle, which feems to be placed to 
keep that corner of the eye-lids from being totally 
clofed, that any tears or gummy matter may flow 
from under the eye-lids, when we fleep, or into 
the punéta lacrymalia, which are little holes, one 
in each eye-lid, near this corner, to carry off into 
the ductus ad nafum, any fuperfluous tears. 

Tue firft membrane of the eye is called con- 
junctiva; it covers fo much of the eye as is called 
the white, and being reflected all round, it lines 
the two eye-lids; it being thus returned from the 
eye to the infide of the eyelids, it effectually hin- 
ders any extraneous bodies from getting behind the 

“eye, into the orbit, and fmooths the parts it 
covers, which makes the friction lefs between the 
eye and the eye-lids. This coat is very full of 
blood-veffels, as appears upon any inflammation. 
Tunica ScLEeROTIS, and CorRNEA, make 
together one firm cafe of a proper form, for the 
ufe of the other coats and humours. The fore 
part of this {trong coat being tranfparent, and like 
horn, is called cornea, and the reft fclerotis. Un- 
der the cornea lies the iris which ig An opake 
membrane, like the tunica choroides, but of dif- 
ferent colours in different eyes, fuch as the eye 
appears, as grey, black, or hazel, for being 
feated under the tunica cornea, it gives fuch an 
‘appearance to that as it has itfelf. The middle 
of it is perforated for the admiffion of the rays of 
light, and is called the pupil. Immediately under 
| Oo 2 the 
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the iris le the proceflus ciliares,: like radial lines 
from a leffer circle to a greater. - When thefe pro- 
_ceffes contract, they dilate the pupil to fuffer more 
rays of light to enter into the eye; and the con- 
trary is done by the circular fibres of the itis, 
which adtas a fphinéter mufcle; But thefe changes 
are not made with great quicknefs, as appears 
from the eyes being oppreffed with a ftrong light 
for fome time, after we comé‘out of a dark place, 
and from the contrary effect in going fuddenly 
from a light place to a dark one. And as the pu- 
pil always dilates in darker places, to receive more 
rays of light, fo when any difeafe makes fome of 
thofe rays ineffe€tual, which pafs through the 
pupil, it dilates as in dark places to admit more - 
light; therefore a dilated pupil is a certain fign of 
a bad eye, and this may be difcerned ufually fooner 
than the patient difcerns any defect in vifion. In 
men the pupil is round, which fits them to fee 
every way alike; it is alfo round in animals that 
are the prey both of birds and beafts. But gra- 
minivorous brutes that are too large to be the prey 
of birds, -have it oblong horizontally, which fits 
them to view a large {pace upon the earth; while 
animals of the cat kind, who climb trees and prey 
indifferently on birds or animals that hide in the 


earth, have their pupils oblong the contrary way, 


which. fits them beft to look upward and down. 
ward at once. Befides thefe there are other ani- 
mals whofe pupils are in’ thefe forms, ‘but in lef 

a hi proportions, 
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proportions, fo as beft to fit their ways of life, 


Immediately under the fclerotis; is a membrane 
of little firmnefs called choroides. In men it is of 
a rufty dark colour, fuch as will bury almoft all 
the rays of light, that pafs through the tunica re- 
tina, which, if it were of a brighter colour, 
would reflect many of the rays upon the retina, 
and make a fecond image upon the firft fomewhat 
lefs, and lefs diftinét, but both together ftronger ; 
which is the cafe of brutes of prey, where a great 
part of this coat is perfectly white, which makes 
them fee bodies of all colours in the night better 
than men, for white refle@s all colours: But 
brutes that feed only on grafs, have the fame parts 
of this membrane of a bright green, which en- 
ables them alfo to fee with lefs light, and makes 
erafs an object that they can difcern with greateft 
ftrength: But thefe advantages in brutes, necefia- 
rily deftroy great accuracy in vifion, which is of 
little or no ufe to them, but to men of great 
confequence. This green part of the tunica cho- 
roides in animals that graze, may properly be 
called membrana uvea, from its refemblance in 
colour, to an unripe grape. But in mens eyes, 
only a white circle round the back fide of the cho- 
roides near the cornea, is called uvea. 
IMMEDIATELY under the tunica choroides, 
lies the tunica retina, which is the optic nerve 
expanded and co-extended with the choroides. 
ye of light ftriking upon this membrane, the 
fenfation 
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fenfation is conveyed by the optic nerves, to the 
common fenforium the brain; thefe nerves do not 
enter at the middle of the bottom of the eyes, 
but nearer the nofe; for thofe rays of light being 
ineffectual for vifion that fall upon the entrance of 
the optic nerves, it is fit they chould fo enter, as 
that the fame object, or part of any cbject, thould 
not be unperceived in both eyes, as would have. 
been the cafe, had they been otherwife inferted ; 
which appea:s from a common experiment of part 
of an object being loft to one eye, when we are 
looking towards it with the other fhut. I know 
a. gentleman who heving loft one eye by the {mall- 
pox, and going through a hedge, a thorn unfeen 
(probably from this caufe) firuck the other and 
put itout.. The two optick nerves, foon after they 
arife out of the brain, join and feem perfectly 
united, yet from the following cafe I am nat 
without fufpicion of their fibres being preferved 
diftin@, and that the nerve of each eye, arifes 
wholly from the oppofite fide of the brain, or 
elfe that the other nerves throughout the body arife 
from the brain, and medulla oblongata on the 
fides oppofite to thofe they come out of, A fol- 
dier who was my patient in the hofpital about 
five years fince, had, by a pufh with a broad 
{word, his left eye raifed in the orbit, which I 
_replaced with my fingers; it was prefently fol- 
Jowed with.exceflive pain in the right fide of the 
head only, and a lof of the fenfe of feeling and 
| oe 
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motion in both the right limbs; the fenfe of feel- 
ing he recovered by degrees in about a month,’ and 
foon after began to recover their motion, but was 
twelve months before he could walk, and lift up 
his hand to his head; and in about two years re« 
covered all but the fight of the wounded eye, 
which indeed did not appear perfect. In fith 
thefe nerves arife diftin& from the oppofite fides 
of the brain, and erofs without uniting; but as 
thefe animals have their eyes fo placed, as not to 
fee the fame object with both at once, where- 
as animals, whofe optic nerves fem to unite, do 
fee the fame object with both eyes at once, one 
would fufpee: that in one they were joined to 
make the obje€t not appear double, and in the 
other diftinct, to make their two eyes (as they are 
to view different objects at the fame time) inde- 
pendent on each other: And yet from the follow- 
ing cafes, the feeing objects fingle feems not to 
depend upon any fuch union, nor from the light 
firikiny upon correfponding fibres of the nerves, 
as others have believed, but upon a judement from 
experience, all ob’ets appearing fingle to both 
eyes in the manner we are moft ufed to obferve 
them, but in other cafés double; for though we 
have a diftinct image from each eye fent to the 

“brain, yet while both thefe images are of an ob- 
ject feen in one and the fame place, we conceive 
of them as one; fo when one image appears to 
the eyes ei they are diftorted or wrong di- 

rected) 
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rected) in two different places, it gives the idea of 
two; and when two bodies are feen in one place, 
as two candles rightly placed, through one hole 
in a board, they appear one... But cafes of this 
kind being too numerous, I will conclude with 
one very remarkable, and I think much in favour 
of this opinion. A gentleman, who from a blow 
on the head, had one eye diftorted, found every 
object appear double, but by degrees the moft fa- 
miliar ones became fingle, and in time, all objects 
became {o, without any amendment of the diftor- 
tion. 

THE infide of the eye is filled with pee hu- 
mours, called aqueous, cryftalline, and vitreous. 
The aqueous lies foremoft, and feems chiefly of 
ufe. to prevent the cryftalline from being eafily 
biuifed by rubbing; or a blow; and perhaps it 
ferves for the cryftalline humour to move forward 
in while we view near objects, and backward for 
remoter objects; without which mechanifm, or 
in the place of it, a greater convexity intheery- 
ftalline humour in nhs former cafe, anda lefscon- 
vexity in the latter, I do not’ imagine, according 
to the laws of optics, how we could fo diftinétly fee 
objéats at different diftances, However it is in 
land animals, I think we may plainly fee, that 
fith move their cryftalline humour nearer the bot- 
tom.of the eye when they are out of water, and 
the contrary way in water; becaufe light is lefs 
refracted from water through the cryftalline hu- 
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mour than from air. Some have faid,  that'am- 
phibious animals have a membrane like the mem- 
brana nictitans of birds, which ferves them as a 
lens in the water. I have examined the eye of a 
crocodile, which Sir Hans SLoan keeps in {pi- 
rits, and I found this membrane equally thick 
and denfe, and confequently unfit for this pur- 
pofe, or, I believe, any other except that obvious 
one, of defending the eye from the water. Next 
behind the aqueous humour lies the cryftalline; its 
fhape is a deprefied {pheroid, it is diftinétly con- 
tained in a very fine membrane called aranea, 
The ufe of this humour is to refrat the rays of 
light which pafs through it, fo that each pencil of 
rays from the fame point of any object, may be 
united upon the retina, asin a camera obfcura, 
to make the ftronger impreffion; and though by 
this union of the rays, a picture invertéd is made 
upon the retina, yet furely it is the impulfe only 
of the rays upon the retina, that is the caufe of 
vifion; for had the colour of the retina been black, 
and confequently unfit’ to receive fuch a picture, 
would not the impulfe of light upon it have been 
fufficient for vifion? or would fuch a picture, if 
it could have been made without any impulfe, 
have ever conveyed any fenfation to the brain? 
Then if the impulfe of light upon the retina, and 
not the image upon the retina, is the caufe of vi- 
fion; when we enquire why an image inverted 
in the eye appears otherwife to the mind, might 
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we not expect to find the true caufe from confi- 
dering the directions in which the rays ftrike the 
retina, as we judge of above and below from:a- 
like. experience, when any thing ftrikes upon any 
part ef our bodies? seeetchotel in viewing an 
objet through a lens, we conceive of it as in- 
verted, whenas in receiving the impulfes of light 
in the fame manner, and having the picture on 
the retina in the fame attitude, when we ftand 
on our heads without the lens, we have not 
the fame, but the contrary idea of the pofition of 
the object. Though I have confidered this hu- 
mour only as a refractor of light, yet the firft and 
oreateft refraction is undoubtedly made in the cor- 
nea; but it being concayo-conyex, like glaffes of 
that kind, while one fide makes the rays of light 
converge, the other diverges them again. The 
fame thing alfo may be obferved of the aqueous 
humour, which is indeed more concave than con- 
vex; but when the cryftalline humour is removed 
in the couching a cataract, the aqueous poflefies its 
place and becomes a lens; but that refracting light 
lefS than the cryftalline, whofe place and fhape it 
partly takes, the patient needs a convex glafS to 
{ee accurately. In fome eyes either this humour 
being too convex or too diftant from the retina, 
the rays unite too foon, unlefs the object is held 
very near to the eye, which fault is remediable 
by a concave giafs; as the contrary fault, common 


to old perfons, is by a convex glafs. If the eye 
| had 
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had been formed for a:nearer view, the object 
would often obftruét the light; if it had been 
much farther, light enough would not commonly 
have been produced from the object to the eye. 
In fith the cryftalline humour feems a perfect 
fphere, which is neceflary for them, becaufe light 
being JefS refracted from water through the cry- 
{talline humour than from air; that defect is com- 
penfated by a more convex lens. The vitreous 
humour lies behind the cryftalline, and fills up the 
greateft part of the eye: Its forefide is concave 
for the cryftalline humour to lodge in, and its 
backfide being convex, the tunica retina is fpread ’ 
over it; it ferves as a medium to keep the cry- 
{talline humour and the retina at a due diftance. 

- Tue larger animals having larger eyes, their 
organs of vifion, like a microfcope with a large 
lens, are fit to take in a greater view, . but in that 
view things are not fo much magnified; in leffer 
animals a fimall {pace is difcerned, {uch as is their 
{phere-of action, but that greatly magnified, not 
really fo in either cafe, but comparatively, for 
vifion fhews not the real magnitude of objects, 
bat their proportions one to another. Fith have 
their eyes, and ‘particularly their pupils, larger 
than land animals, becaufe there is lefs light, and 
that not fo far diftributed in water as in the air, 
In all inflammations in the eye, the utmoft hatte 
fhould be made by bleeding, purging, abftinence, 
Sc, to get rid of the inflammation, becaufe a con- 
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tinued. inflammation feldom fails to make white 
opake {cars in the cornea, which caufe dimnefs if 
not blindnefs; and no eye-water with powders ‘in 
it fhould ever be put upon the eye, becaufe none 
can be made fine enough, . 


An account of obfervations made by a’ young gentle- 
~ man who was born blind, or loft his fight fo early, 
. that be had no remembrance of ever having feen, 

and was couch’d between thirteen and fourteen 


years of age. 


HO’ we fay of this gentleman that he was 

blind, as we do of all people who have ripe 
cataracts, yet they are never fo blind from that: 
caufe, but that they can difcern day from night, 
and for the moft part ina ftrong light, diftinguith 
black, white, and fcarlet; but they cannot per- 
ceive the fhape of any thing; for the light by 
which thefe perceptions are made, being let in ob-. 
liquely through the aqueous humour, or the ante- st 
rior furface of the, cryftaline, by which the rays 
cannot be brought. into a focus upon the retina, 
they can difcern in no other manner, thana found _ 
eye can through a glafs of broken jelly, where a. 
great variety of furfaces fo differently refract the 
light, that the feveral diftin@® pencils of rays can- 
not be collected by the eye into their proper foci; 
wherefore the fhape of an obje&t in fuch a cafe 
cannot be at all difcerned, though the colour may : 


And 
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Arid thus it was with this young gentleman, who 
though he knew thefe colours afunder in a good 
light, yet when he faw them after he was 
couch’d, the faint ideas he had of them before, 
were not fufficient for him to know them by after- 
wards, and therefore he did not think them the 
fame which he had before known by thofe names. 
Now {carlet he thought the moft beautiful of all 
colours, and of others the moft gay were the moft 
pleafing, whereas the firft time he faw black it 
gave him great uneafinefs, yet after little time he 
was reconciled ‘to it; but fome months after, fee- 
ing by accident a negro woman, he was ftruck 
with great horror at the fight. 

WueEwn he firft faw; he was fo far from mak- 
ing any judgment about diftances, that he thought 
all objects: whatever touch’d his eyes ‘(as he ex~ 
prefs’d it) as what he felt did his {kin, -and thought 
no objects fovagreeable as thofe which were {mooth 
and regular, though he could form: no judgment 
of their fhape, or guefs what it was in any object 
that was pleafing to him: He knew not the fhape 
of any thing, nor any one thing from another, 
however different in fhape or magnitude; but 
upon being told what things were, whofe form 
he before knew from feeling, he would carefully | 
obferve; that he might know them again; but 
having too many objects 'to learn at onee, he for- 
got many of them; and (as he faid) at firft he 
learn’d to know, and again forgot a thoufand 

things 
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things in a day. One particular only, though ‘it 
may appear trifling, I will relate: Having often 
forgot which was the cat, and which the dog, he 
was afham’d to afk; but catching the cat, which 
he knew by feeling, he was obferved to look at 
her ftedfaftly, and then fetting her down, faid, 
So pufs, I fhall know you another time. He was 
very much furprized, that thofe things which he 
had liked beft, did not appear moft agreeable to 
his eyes, expecting thofe perfons would appear 
moft beautiful that he loved moft, and fuch things 
to be moft agreeable to his fight, that were fo to 
his tafte. We thought he foon knew what 
pictures reprefented, which were fhew’d to him, 
but we found afterwards we were miftaken; for 
about two months after he was couch’d, » he dif- 
cover’d at once they reprefented folid bodies, when 
to that time he confider’d them only as party co- 
lour’d planes, or furfaces diverfified with variety 


of paint; but even then he was no lefs furprized, | 


expecting the pictures would feel like the things 
they reprefented, and was amaz'd when he found 
thofe parts, which by their light and fhadow ap- 
pear’d now round and uneven, felt only flat like 


the reft, and afk’d which was the lying fenfe, 


feeling, or feeing? 

BeinG fhewn his father’s picture in a locket at 
his mother’s watch, and told what it was, he ac- 
knowledged a likenefs, but was vaftly furprifed ; 
afking, how it could be, that a large face could 


be 
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be exprefs’d in fo little room, faying, it fhould 
have feemed as impoffible to him, as to put a 
bufhel of any thing into a pint. 

At firft, he could bear but very little fight, 
and the things he faw, he thought extremely large; 
but upon. feeing things larger, thofe firft feen he 
conceived lefs, never being able to imagine any 
lines beyond the bounds he faw; the room he 
was in he faid he knew to be but part of the 
houfe, yet he could not conceive that the whole 
houfe could look bigger. Before he was couch’d, 
he expected little advantage from {feeing, worth 
undergoing an operation for, except reading and 
writing; for he faid, he thought he could have 
no more pleafure in walking abroad than he had 
in the garden, which he could do fafely and rea- 
dily. And even blindnefs, he obferved, had this 
alvantage, that he could go any where in the dark, 
much better than thofe who can fee; and after he 
had feen, he did not foon lofe this quality, nor 
defire a light to go about the houfe in the night. 
He faid, every new object was a new delight; and 
the pleafure was fo great, that he wanted words to 
exprefs it; but his gratitude to his operator he 
could not conceal, never feeing him for fome time 
without tears of joy in his eyes, and other marks 
of affeftion: And if he did not happen to come 
at any time when he was expected, he would be 
fo griev’d, that he could not forbear crying at his 
difappointment. A year after firft feeing, being 


carried 


zon OY RT A 


carried upon Epfom Downs, and obferving a large 
profpect, he was exceedingly delighted with it, 
and call’d it a new kind of feeing. And now be- 
ing lately couch’d of his other eye, he fays, that 
objects at firft appear’d large to this eye, but not 
fo large as they did at firft to the other; and look- 
ing. upon the fame object with both eyes, he 
thought it look’d about twice as large as with the 
firft couch’d eye only, but not double, that we 
can any ways difcover. 

_ JT wave couched feveral others who were born 
blind, whofe obfervations were of the fame kind ; 
but they being younger, none of them gave fo 
full an account as this gentleman. 


CHAPTER V. 
Of the ear. 


HE figure and fituation of the outer ear, 
needs no defcription: Its inner fubftance is 
cartilage, which preferves its form without being 
liable to break: Its ufe is to coilet founds, and di- 
rect them into the meatus auditorius, which is the 


_ paflage that leads to the drum ; this paflage is lined 


with a glandular membrane, in which alfo is fome 
hair; the cerumen which is feparated by thefe 
glands, being fpread all over this membrane, and 
its hairs, ferve to defend the membrane from the 
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outer air, and to entangle any infect that might o- 
therwife get into the ear. Sometimes this wax be- 
ing feparated in too great quantity, it fills up the 
paflage and caufes deafnefs; and thofe great dif- 
charges of matter from the meatus auditorius, 
which are commonly called impoftumes in the ear, 
I think can be nothing elfe than ulcerations, or’ 
great fecretions from thefe glands, At the farther 
end of the meatus auditorius lies the membrana tym- 
pani, which is extended upon a bony ridge almoft 
circular: Its fituation in men and brutes is nearly 
horizontal, inclined towards the meatus auditorius,: 
which is the beft pofition to receive founds ; a great: 
part of them being ordinarily reverberated frony 
the earth. In men.and brutes it is concave out-' 
ward, but in birds it is convex outward, fo as to 
make the upper fide of it nearly perpendicular to. the 
horizon, which feems fitter to hear each. others 
founds when they are high in the air,. where they 
can receive but little reverberated found, © ‘This 
membrane does not ‘entirely clofe the paflage, but 
has on. one fide a fmall aperture covered with a 
valve. I found it once half open in a man that I 
diffleted, who had not been deaf; and I have feen 
a man {moak a whole pipe of tobacco out through 
his ears, which muft go from the mouth through 
the euftachian tube, and through the tympanum, 
yet this man heard perfectly well. . Thefe cafes oc- 
cafioned me: to break the tympanum in both ears of 
a dog, and it did not deftroy his hearing, but for 
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fome time he received ftrong founds with great 
horror. Mr, St. AnDRE has aflured me that a 
patient of his had the tympanum deftroyed by an 
ulcer, and the auditory bones caft out, without de- 
ftroying his hearing. From thefe and other like 
cafes, may be concluded that the membrana tym= 
pani, though ufeful in hearing, is not the feat of 
‘that fenfe, and if any difeafe in that membrane 
fhould obftruét the paflage of founds to the inter- 
nal. parts of the ear, which are the feat of that 
fenfe, an artificial paflage through that membrane 
might recover hearing, asthe removing the eryftal- 
line humour, when that obftruéts the light, reco- 
vers fight. Some years fincea malefactor was par=- 
doned on condition that he fuffered this experiment, 
but he falling ill of a fever the operation was de- 
ferred, during which time there was fo great a 
public clamor raifed againft it that it was afterwards 
thought fit to be forbid. In very young children 
I have always found this membrane covered with 
mucus, which feems neceflary to prevent founds 
from affecting them too much, there being no pro- 
vifion to {hut the ears as there is for the eyes. A 
gentleman, well known in this city, having had 
four children born deaf, was advifed to lay blifters 
upon the heads of the next childrenhe might have, 
which he did to three which were born afterward, 
and every one of them heard well. It feems not 
_ unreafonable to fuppofe that too great a quantity of 
this mucus i 3 aed drum might be the caufe of 
deafnefs 
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deafnefs in the four children, and that the difcharge 
made by the blifters in the latter cafes was the 
eaufe of their efcaping the fame misfortune. 

Invo the middle of the tympanum is extended 
a {mall bone called malleus, whofe other end is 
articulated to a bone called incus,: which is alfo ar- 
ticulated by the intervention of an exceeding fmall 
one, called orbiculare, toa fourth bone called fta- 
pes. Thefe bones are contained in that cavity be- 
hind the tympanum, which is called the barrel of 
the ear; but fome anatomifts call the barrel only 
tympanum, and the membrane membrana tympa- 
nit. The malleus being moved inward by the mufs 
culus obliquus internus, or trochlearis, it extends 
the tympanum that it may be the more affected by 
impulfe of founds when they are ‘too weak. This . 
mufcle arifes from the cartilaginous part of the eu- 
ftachian tube, and pafling from thence in a proper 
groove, it is reflected under a {mall procefs, and 
thence pafles on perpendicular to the tympanum 
to be. inferted into the handle of the malleus, 
fometimes with a double tendon. Parallel to this 
mufcle lies another extenfor of the tympanum, 
called obliquus externus; it arifes from the outer 
and upper part of the euftachian tube, and pafiing 
through the fame hole with the corda tympani, 
which isa branch of the fifth pair of nerves, it is 
inferted into a long procefs of the malleus: This 
is not fo obvioufly an extenfor as to”be known 
to be fo without an experiment... The muicle 
whicla 
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which relaxes this membrane is called externus 
tympani; it arifes from the upper part of the au- 
ditory .paflage under the membrane which lines 
that paflage, and is inferted into the upper procefs 
of the malleus. The relaxation of the tympanum 
is made by this mufcle, without our knowledge, 
when founds are too ftrong; and as the pupil of 
the eye is contracted when we have too much 
light, and dilated where there is too little, from 


what caufe foever, fo when founds are too low, 


or the fenfe of hearing imperfect, from whatever 
caufe, the extenfors of the tympanum {tretch it to 
make the impulfe of founds more effectual upon 
it, juft as in the cafe of the common drum, and 
and the cords of any mufical inftrument, » From 
the cavity behind the tympanum, which is called 
the barrel of the,ear, goes the euftachian tube, or 
iter ad palatum; it ends cartilaginous behind the 
palate. This paflage feems to be exactly of the 
fame ufe with the hole in the fide of the common 
drum, that is to let the air pafs in and out from 
the barrel of the ear to make the membrane vibrate 
theebetter, and perhaps in the ear, which is clofer 
~ than a common drum, to let air in or out as 
it alters in denfity, and if any fluid fhould be fe- 
parated in the the barrel of the ear to give it a 
paflage out. This paflage being obftructed, as: it is 
fometimes, by a large polypus behind the uvula, 


it caufes great difficulty of hearing, and fometimes, 


when the. meatus auditorius:is obftruéted,. aman 


opening 
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opening his mouth wide, will hear pretty well 
through this paflage, which is often fo open, as 
that fyringing water through the nofe, it hall paf 
through into the barrel of the ear and caufe deaf- 
nefs for fome time. If any one would try how 
he can hear this way, let him {top his ears, and 
take between his teeth the end of a wire, or cord 
that will vibrate well, and holding the other end, 
ftrike it, and the found that he hears will be 
through this paflage. To the ftapes there is one 
mufcle called mufculus ftapedis; it lies ina long 
channel, and ending in the ftapes, it ferves to pull 
the {tapes off of the feneftra ovalis, which other- 
wile it covers. Befides the feneftra ovalis, there 
is another near it fomewhat lefs, called rotunda; 
thefe two. holes lead to a cavity called veftibulum, 
which leads into other cavities aptly called cochlea, 
and three femicircular canals, or altogether the 
labyrinth, in which are {pread the auditory nerves, . 
to receive and convey the impulfe of founds, to 
the common fenforium the brain; and furely the 
chorda tympani, which is a branch of the fifth 
pair of nerves, may alfo convey thefe fenfations 
to the brain. The two holes, called feneftra ovalis 
& rotunda, are clofed with a fine membrane like the 
membrane called the drum, and the larger being 
occafionally covered and uncovered by the ftapes, 
founds are thereby made to influence more or lefs; as 
beft ferves for hearing; and this advantage ‘being 
added to that of a lax or tenfe tympanum, theeffeét of 
u founds 


310 SENSES OF SMELLING, 


founds may be greatly encreafed or leffened upon 
‘the auditory nerves, expanded in the labyrinth. 
In the ftrongeft founds, the tympanum may be lax, 
and the feneftra ovalis covered, and for the loweft, 
the tympanum, tenfe and the feneftra uncovered. 
If founds propagated in the air were heard lefs, 
we might often be in danger before we were ap- 
prized of it; and if the organs of hearing were 
mauch more perfect, unlefs our underftandings were 
fo too, we fhould commonly hear more things at 
once than we could attend to, 


CHAPTER VI. 
Of the fenfes of fmelling, tafting, and feeling. 


HE fenfe of {melling is made by the effluvia, 

which are conkeyed: by the air to the nerves, 
ending i in the membranes which line the nofe and 
its lamella. In men thefe lamelle are few, . and 
the paffage through the nofe. not difficult; - hence 
fewer efluvia will {trike the nerves, than im ani- 
mals. of more exquifite fmell, whofe nofes being 
full of lamelle, and the paffage for the air narrow 
and crooked, few of the effluvia efcape one place 
or another, befides their olfactory nerves may be 
more fenfible.. Fith, though they have no nofes, 
yet in their mouths they may tafte effluvia in the 
water, as furely thofe flh do, who feek their prey 
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in the darkeft nights, and in great depths of water, 
there being more nerves difpofed in their mouths, 
than through their whole bodies befide, the optic 
excepted; and it feems as if it was done for this 
purpofe; for the mere fenfe of tafting, is ordina- 
rily lefs curious in them, than in land animals; 
in baiting ecl-bafkets, if the bait has lain long in _ 
water, it is feldom followed, but upon {carifying 
it afrefh, which will make it emit new effuvia, 
it ferves as a frefh bait. The fenfe of tafting is 
made in the like manner upon the nerves which 
line the mouth, as is that of feeling upon the nerves, 
diftributed throughout the body; of which, I 
fhould {peak more in this place, if I had not done 
it already in the chapter of the nerves, 
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TAB. XXXI. 


1 The under fide of the bladder. 

2 The ureters. 

3 Vafa deferentia. 

4 .Veficule feminales. 

(ggahe proftrate gland. 

6 Meatus urinarius. 

7 A tranfverfe fection of the corpora cavernofa 


penis. 
8 Corpus cavernofum urethre. 


9 Urethra. 

10 Septum, penis, | 

11 The feptum between the corpus cavernofum 
urethra, and that of the penis. 

12 ‘The corpora cavernofa penis divided by the 
feptum. | 

13 Corpus cavernofum glandis. 
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That fie of the uterus which is next the out, 


I 
2 The fallopian tubes, 
3 The fimbriz. 
4. Ovaria. 
5° The mouth of the uterus, 
6 Ligamenta rotunda. 
7 The infide of the vagina. 
8 The orifice of the meatus urinarius, 
9g The glans clitoridis, 
10 The external labia of the vagina. 
iz The nymphe which are continued se the 
preputium clitoridis, 
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‘Tup Parts of ani hermaphrodite negro, which was 
neither fex perfect, but a wonderful mixture 
of both, This Perfon was twenty-fix ps of 
age, and in fhape perfectly male. 

1 A clitoris, when erected, : almolt as sarge as a 
penis. | | eet. tO 
2 The glans of the clita tot x 
3 iia: or a divided {eroturmn ; in which were 
perfect tefticles with. all the veflels. odAT 9 
4. Nymphe. «ange ot: aT o1 
g The entrance into the fapina “where were: Ca 
runcule myrtiformes. 
6 Furca Virginis. | 
The lower figure reprefents another her- 
maphrodite, whofe fhape was rather fe- 
male than male, but too young to have 
female breafts, or a beard like a male, 
upon the Face, 
7 The glans clitoridis. 
8 Nymphe. 
9 Labia with tefticles in them, divaricated to 
fhew the parts between, but in their natu- 
ral fituation very like-the other, as the o- 
ther when divaricated refembled this, 
ro The entrance into the vagina. 
11 Furea virginis. 
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1 The right ventricle of a fcetus diftended with 

TS Awa, : | 7 
2 The right auricle. 

3 The left auricle. 

4 Branches of the pulmonary veins of the right 

lobe of the lungs, thofe of the left being 

: cut off fhort. 

'g The arteries of the left lobe of the lungs. 

6 The vena cava defcendens. 

+ Aorta afcendens, 

8 Arteria pulmonalis, 

~ 9 Duaus arteriofus. 

to The under fide of a heart of a younger foetus, 

‘t1 The right auricle cut open. 

12 The cava defcendens cut open. 

13 Tuberculum Loweri. 

14 The foramen ovale clos’d with its valve. 

15°The mouth of the coronary veins, 

16 The umbilical vein. 

17 Branches of the vena porta in the liver. 

18 Ductus venofus. 

19 Branches of the cava in the liver, 

20 Vena cava, 
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TAB. XXXV, 


x Acrofs for an object. 

2 The objeé reprefented on the retina at the Bie 
tom of each eye. 

3 The entrance of the optic nerves in which place 
no object is reprefented. 

4 Cones within which all objects plac’d are dark 
to each eye, the rays from thence falling 
upon the entrance of the optic nerves, but 
that which falls upon the entrance of the 
optic nerve in one eye, can never fall upon 
the optic nerve in the other. 

5 Pencils of rays from points of the object pafi- 
ing through the cryftalline humour, where 
they converge, to mect in a point on 
the retina to form vifion, 
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t A knife pafs’d through the tunica fclerotis, un- 
der the cornea before the iris, uy order to cut 
an artificial pupil where the natural one is 
clos’d. This operation I have perform’d {eve- 
ral times with good fuccefs; indeed it cannot 
fail when the operation is well done, and - 
the eye no otherwife difeas’d, which is more 
than can be faid for couching a cataraé&t. In 
this operation great care muft be taken to 
hold open the eyelids without prefling upon 
the eye, for if the aqueous humour is {queez’d 

out before the incifion is made in the iris, 
the eye grows flaccid, and renders the ope- 
ration difficult, 

2 A crooked needle pafs’d through a proptofis 
of the cornea; the black line in the cornea 
inclofes the piece to be cut out with a knife. 

_ The operation being thus done, the cryftaline 
humour immediately falls out ; and in a few 
days the lips of the wound unite. ‘This ope- 
ration is very ufeful, and attended with but 
little pain. I have done the fame thing 
when the whole eye has been fo enlarg’d that 
the eyelids could not be clofed which has 
funk the eye in the head; but this operation 
was attended with fuch violent pain that I 
cannot much recommend it. 

| : g Shews 
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3 Shews how an opake {car upon the cornea, 

by obftructing part of each pencil of rays, 
makes a dimnefs of fight without a total 
lofs. 

4 Shews how a cataract or obftruction of the. 
cryftalline humour, will obftrua the light 
which is before it. And how fome fide ~ 
light may pafs to the retina through théaque- 
ous humour, but not being brought into a 
focus gives only a fenfe of light without vi- 
fion, 
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TAB. XXXVIL 


1 A bone taken out from the firft procefs of the 
dura mater not far from the crifta galli. 
_ 2 A bone taken out of the mufcular part of the 
heart of a man, 
» 3. The under fide of a bone taken out of a. frac- 
tur’d fkull. | 
4 The upper fide of a bone from the fame fkull, 
. where the operation of the trepan. had been 
_,, thrice made, This girl was brought. into 
, the hofpital a week after the accident. Iim-_ 
mediately open’d the fcalp, and let.out about 
two ounces of grumous blood, and laid the 
{cull bare about. four inches one way, and 
three the other, and tied the blood-veflels, 
that I might make the operation without 
much. difficulty. foon after.. .The. fracture 
extended acrofs the os bregniatis from the 
dagittal. future to the temporal bone; that 
.part next the os: frontis was.deprefs’d equal 
to its thicknefs, and a great deal of extrava- 
fated blood, and fome matter lay under the 
other part of the fame bone. I made two 
perforations with the trephine, clofe to the 
fracture, that I might raife it up fteddily 
through both, and have more room for the 


extravafated blood to difcharge from under 
the 


: 


( 320) | 
the fkull, which had difcharged before in 
great quantity through the fracture. But 
neverthelefs ten days after the former opera~ 


tion I was obliged to make another perfora- 


tion to difcharge the matter more freely ; for, 


during a HORE the matter ran through all» 


her dreflings down her face twice every day, 


and was exceedingly fetid, and for the fpace® 


of three months the matter decreas’d very lit- 


tle in quantity, but grew lefs and lefs offenfive. » 


September the thirteenth, the leaft of the 
bones was taken out; and on September the 
twenty-ninth, the large one; after which 
time the matter was good, and not too much 
in quantity. Each of thefe bones is’ through 
beth tables, for the motion in the brain was 
feen, only fome little parts of the lefler bone 
remaining, a callus was formed from them ; 
but where the great one came away ‘there 
was no callus, only a common cicatrix; ’and 
befides thefe, many ‘little bits of ‘bone 
came away in the dreflings : She ‘was 


foon after cur’d, and has remain’d well B any ; 


years, 
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TA B.. XXXVI. 


THE figure of SamuEL Woop amiller, whofe 
arm, with the fcapula was torn off from his 
body, by a rope winding round it, the other 
end being faften’d to the coggs of a mill. 
This happen’d in the year 1737, The vef- 
fels being thus ftretch’d bled very little, the 
arteries and nerves were drawn out of the 
arm; the furgeon who was firft call’d 
plac’d them within the wound, and dreffed it 
fuperficially. The next day he was put un- 
der Mr. FERNE’s care, at St. Thomas’s hof- 
pital, but he did not remove the dreffings 
for fome days: The patient had no. fevere 
fymptoms, and the wound. was. cur’d by 
fuperficial dreffings only, the natural {kin be- 
ing left almoft fufficient to cover it; which 
fhould in all cafes be doneas much as may be: 
Above twenty years fince I introdue’d the me- 
thod of amputating, by firft dividing the fkin 
and membrana adipofa, lower than the place 
where operation was to be finifh’d, the ad- 
vantages of which are now fafipiensly known, 

1 The end of the clavicle. 

2 The cicatrix. 

3 The fubfcapularis mufcle. 

4 The cybit broke in two places, 
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TAB, XXXIX: 


REPRESENTS the cafe of Joun Heysuam, 
“who, the friday before Eafter, in the year 
1721, by over-ftraining himfelf at work, 
had a rupture of the inteftines into the fcro- 

~ tum, which could by no means be reduced. 
‘He was brought into St. Thomas’s hofpital 
the monday following, and I would have 
performed the operation immediately, but he 
refufing to fubmit, it was deferred till tuef- 
day morning, when he being willing, F per- 
formed the operation, and making a large 
wound in the bottom of the abdomen, the 
inteftines were eafily reduc’d, and near a 
quart of water was difcharged out of the © 
{crotum at the fame time. ‘There had been 
a rupture of the omentum before, which be- 
Ing united to the fcrotum and fpermatic vef- 
fels, I paffed a needle with a double ligature 
"(as 1s expreffed in the plate) under that part 
of the omentum that adhered, fo as not to 
hurt the fpermatic veffels; then cutting out 

‘ the.needle, I tied one of the ftrings over the 
upper part of the omentum, and the other 
over the lower, and then cut off as much of 

it as was in the way. My reafon for tying 

in this manner was to fecure the blood-vef- 
fels, which, I think, could not be done fo 

| well 
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( 323 ) ' 
well with one ligature, becaufe of the large- 
nefs of the adhefion and the texture of the 
omentum, which renders it too liable to be 
torn by fuch a bandage. Three days after 
the operation an erifipylas begun in his legs, 
and fpread all over his body, the cuticle eve- 
ty where peeling off; yet he recovered, and 
continues in a good ftate of health. After 
he was cured, at firft he wore a {mall trufs, 
but left it off in a fhort time, and now feels 
no inconvenience from it, though he lives 
by hard labour, | 


TAB, XL 
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TA B. XL. 


Tue cafe of MARGARET WuiTrTe, the wife 
of Joun WHITE, a penfioner in the fifhmon- 
gers alms-houfes at Newington in Surry. In 
the fiftieth year of her age, fhe had a rupture 
at her navel, which continued till her feven- 
ty third year, when after a fit of the cholic, 
it mortified, and fhe being prefently after ta- 
ken with a vomiting, it burft. I went to 
her and found her in this condition, with 
about fix and twenty inches and an half of 
the gut hanging out mortified, I took away 
what was mortified, and left the end of the 
found gut hanging out at the navel, to which 
it afterwards adhered, fhe recovered, and 
and lived many years after, voiding the ex- 
crements through the inteftine at the navel, 
and though the ulcer was fo large, after the _ 
mortification feparated, that the breadth of 
two guts was feen; yet they never at any 
time protruded out at the wound, though 
fhe was taken out of her bed, and fat up 
every day, 

r. Lhe gut. 
2 The cicatrix of the wound. 
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CH AP Tob ROVE, 
A fhort biftorical account of cutting for the fone. 


HE moft ancient way of cutting for the 
- {tone is that defcribed by CrLtsus, which 
was indeed cutting upon the gripe, but in a very 
different manner from that operation in later ages, 
for he direéts a lunated incifion with the horns 
towards the coccyges, which was plainly that the 
gut might be prefied downwards to avoid wound- 
ing it, and then a tranfverfe incifion upon the 
{tone might be made fafely, but not in very young 
children, for want of room, nor after puberty, 
for then the profiate are too large to allow of 
this operation; therefore they did not ufually cut» 
any younger than nine years, nor older than four- 
teen: Afterwards, but when we know not, this 
operation was improved by cutting lower, and on 
one fide, which. is the operation now called cut- 
ting on the gripe, or with the leffer apparatus. 
_ In the »year.1524, MARIANUs publifh’d the 
method of cutting by the greater apparatus, now) 
commonly call’d the old way, but he owns it was 
invented by his Mafter JouANNES DE RoMANIS, 
An the year 1697, FRERE JACQUES came ‘to. 
Paris, full. of reputation for the fuccefs of his new’ 
operation for the ftone; he foon, obtain’d leave to: 
cut .in,the, hofpitals, where great numbers of his 
patients 
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patients dying, and being diffected, they were 
found with their bladders cut through, guts 
wounded, &c. which brought the operation into 
difgrace, as Mery and Dronts have related who 
_faw thefe things, They fay he perform’d the ope- 
_ ration without any direCtion, and without any 
knowledge of the parts he was to cut, a thing not 
to be mentioned without horror: But of late his 
character has been fet in a very different light, 
and though ’tis more than probable he himfelf 
knew not what he did, yet there are now, who | 
pretend to tell us exactly, though if their teftimonies 
are to be regarded, who faw him operate, there is 
no place that he did not cut one time or other, and 
therefore he may have a fort of right to be call’d 
the inventor of any operation for the ftone that can 
ever be perform’d in thefe parts. It is alfo own’d 
that he fometimes had great fuccefs, which was 
enough to put others of that nation upon trying of 
it in a more judicious manner; but if there were 
fuch, failing of fuccefs, they have conceal’d their 
experiments, 

Mr. Rav of Amfterdam, who faw F. labedes 
operate, -profefs’d to do his operation with the ne- 
ceffary improvement of a grooved ftaff, which, if — 
Jacques. ever ufed, he furely learned that ‘of 
Rav. He fucceeded wonderfully, and if he who 
was an excellent anatomift, may be allow’'d 'to- 
underftand his own operation, it was dire€tly into 
the bladder, without wounding either the’ urethr2 
al or 


CUTTING FOR THE STONE. 327 


or the proftrates, befides this, other competent 
judges, who were witnefles to his operations, have 
bore the fame teftimony. 

In the year 1717-18, Doctor James Dovc- 
LASs, in a paper prefented to the Royal Society, 
demonftrated from the anatomy of the parts, that 
the high operation for the ftone might be pra@ti- 
eed ; which had been once performed by Fr anco 
injudicioufly, and by him difrecommended, though 
his patient recovered; and afterwards ftrongly re- 
commended, but not practifed by Rosser. Yet 
no one undertook’ it, till his Brother Mr. Joun 
Doucxass about three years after performed it, 
and with great applaufe, his two firft patients re- 
covering, Soon after a Surgeon of St. Thomas’s 
hofpital cut two, who both recovered; but the 
fame gentleman afterwards cutting two, who mif- 
carried by the cutting or burfting the peritone- 
um, fo that the guts appeared, this way immedi- 
ately became as much decryed as it was before. 
commended; upon which the furgeons of St. Bar- 
tholomew’s hofpital, who had prepared to perform 
this operation, altered their refolution, and went 
on-in the old way. The next feafon, it being my 
turnin St. Thomas’s, I refumed the high way, 
and cutting nine with fuccefs, it came again in 
vogue; after that every lithotomift of both hof- 
_ pitals -practifed it; but the peritoneum being 
often’ cut or burft, twice in my _ practice} 
though’ fome of thefe recovered, and fometimes the 

| bladder 
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bladder itfelf was burft, - from injecting too much: 
water, which generally proved fatal in a day or 
two. Another inconvenience attended every ope- 
ration of this kind, which was, that the urine’s 
lying continually in the wound, retarded the cure, 
but then it was never followed with an inconti- 
nence of urine. What the fuccefs of the feveral 
operators was, I will not take the liberty to pub- 
lith; but for my own, exclufive of the two before 
mentioned, I loft no more than one in feven, 
which is more than any one elfe that I know of 
could fay; whereas in the old way, even at Paris, 
from a fair calculation of above 800 patients, it 
appears that near two in five died. And though 
this operation came into univerfal difcredit, I muft 
declare it my opinion, that it is much_ better 
than the old way, to which they all returned, ex- — 
cept myfelf, who would not have left the high 
way but for the hopes I had of a better, being 
well aflured that it might hereafter be practifed 
with greater fuccefs; thefe fatal accidents having 
pretty well fhewn how much water might be in- 
jected, and how large the wound might fafely be 
made, But hearing of the great fuccefs of Mr.. 
Rau, profeflor of anatomy at Leyden, I deter- 
mined to try, though not in his manner, to cut 
dire€tly into the bladder ; and as his operation was 
an improvement of Friar Jacques, I endeavoured 
to improve upon him by filling the bladder, as 
DovuGtass had done in the high way,with water, 

leaving 
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leaving the catheter in, and then cutting on the 
outfide of the catheter into the bladder, in the 
fame place as upon the gripe, which I could do 
very readily, and take outa ftone of any fize with 
more eafe than in any other way. My patients 
for fome days after the operation feemed out of 
danger, but the urine which came out of the 
bladder continually lodging upon the cellular 
membrane on the outfide of the rectum, made 
fetid ulcers, attended with a vaft difcharge of . 
ftinking matter, and from this caufe I loft four 
patients out of ten. The cafe of one which efcap- 
ed was very remarkable; a few days after he was 
cut, he was feized with a great pain in his back 
and legs, with very little power to move them; 
upon which he turned upon his face, and refted 
almoft conftantly upon his knees and elbows above 
a fortnight together, having no eafe in any other 
pofture all that while; at eh his urine coming 
all the right way, his wound {oon healed, and he 
recovered the ufe of his back and limbs. I think 
all thefe fevere fymptoms could proceed from no 
other caufe than the urine and matter fomehow 
offending the great nerves; which come out of 
the os facrum to go to the lower limbs. I then 
tried to cut into the bladder, in the fame manner 
that Mr. Rav was commonly reported to do, 
but there had the fame inconvenience from the 
urine’s lodging upon the cellular membrane on the 
outfide of the inteftinum rectum. Upon. thefe 

~¢ difap- 
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difappointments, I contrived the manner of cut- 
ting, which is now called the lateral way. ‘This 
operation I do in the following manner: I tie the 
patient, as for the greater apparatus, but lay him 
upon a blanket feveral doubles upon an horizontal 
table three foot high, with his head only raifed. 
I firft make as long an incifion as I can, beginning 
near the place where the old operation ends, and 
cutting down between the mufculus accelerator 
urine, and ere¢tor penis, and by the fide of the 
inteftinum rectum: I then feel for the ftaff, — 
holding down the gut all the while’ with one ot 
two fingers of my left hand, and cut upon it 
in that. part of the urethra which lies beyond 
— the corpora cavernofa urethra, and in the pro- 
ftate gland, cutting from below upwards, to 
avoid wounding the gut; and then paffing the 
_gorget very carefully in the groove of the ftaff 
into the bladder, bear the point of the gorget 
hard againft the ftaff, obferving all the while that 
they do not feparate, and let the gorget flip to the 
outfide of the bladder; then I pafs the forceps 
into the right fide of the bladder, the wound be- 
ing on the left fide of the perineum ; and as they 
pafs, carefully attend to their entering the blad- 
der, which is known by their overcoming a ftrait- 
nefs which there will be in the place of the wound 5 
then taking care to pufh them no further, that 
the bladder may not be hurt, I firft feel for the 
ftone with the end of them, which having felt, 
I open 
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I open the forceps and flide one blade underneath 
it, and the other at top; and if I apprehend the 
ftone is not in the right place of the forceps, I 
fhift it before I offer to extract, and then extract 
it very deliberately, that it may not flip fuddenly 
out of the forceps, and that the parts of the 
wound may have time to ftretch, taking great 
care not to gripe it fo hard as to break it, and if 
I find the ftone very large, Iagain cut upon it as 
it is held in the forceps. Here I mut take notice, 
it is very convenient to have the bladder empty 
of urine before the operation, for if there is any 
_ quantity to flow out of the bladder at the paffing 
in of the gorget, the bladder does not contract 
but collapfe into folds, which makes it difficult 
to lay hold of the ftone without hurting the blad- 
- der; but if the bladder is contracted, it is fo ealy 
to lay hold of it, that I have never been delayed 
one moment, wunlefs the ftone was very fmall.. 
Laftly, I tie the blood-vefiels by the help of a 
crooked needle, and ufe no other dreffing than a 
little bit of lint befmear’d with blood that it may 
not ftick too long in the wound, and all the dref- 
fings during the cure are very flight, almoft {uper~ 
ficial, and without any bandage to retain them ; 
becaufe that will be wetted with urine, and gall 
the fkin.. At firft I keep the patient very cool to 
prevent bleeding, and fometimes apply a rag dipt 
in cold water, to the wound, and to the genital 
parts, which I have found very ufeful in hot 

4 Oe weather 
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weather particularly. In children it is often alone 
fufficient to flop the bleeding, and always helpful 
in men, ‘The day before the operation I give a 
purge to empty the guts, and never neglect to 
give fome laxative medicine or.clyfter a few days 
after, if the belly is at all tenfe, or if they have 
not a natural ftool. What moved me to try thisway, 
if I may beallow’d to know my own thoughts, was 
the confideration of women fcarce ever dying of 
this operation, from which I concluded, that if- 
I could cut into the urethra, beyond the corpora 
cavernofa urethre, the operaticn would be nearly 
as fafe In men as women. 

Wuat fuccefs I have had in my private pra- 
étice I have kept no account of, becaufe I had no 
intention to publifh it, that not being fufficiently 
witneffed, Publickly in St.Thomas’s hofpital I have 
cut two-hundred and thirteen; of the firft fifty, 
only three died; of the fecond fifty, three; of the 
third fifty, eight; and of the laft fixty-three, fix. 
Several of thefe patients had the {mall pox during 
their cure, fome of which died, but I think not 
more in proportion than what ufually die of that di- 
‘ftemper ; thefe are not reckon’d among thofe who 
died of the operation. ‘The reafon why fo few 
died in the two firft fifties was, at that time few 
very bad cafes offer’d ; in the third, the operation 
being in high requeft, even the moft aged and 
moft miferable cafes expected to be fav’d by it; 
befides, at that time, I made the operation 

| lower 
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lower in hopes of improving it, but found I 
was .milftaken. But what is of moft confe- 
quence to be known is the ages of thofe who re- 
covered, and thofe who died. Of thefe, under 
ten years of age one hundred and five were cut, 
three died; between ten and twenty, fixty-two 
cut, four died; twenty and thirty, twelve cut, 
three died; thirty and forty, ten cut, two died; — 
forty and fifty, ten cut, two died; fifty 
and fixty, feven cut, four died; fixty and feven- 
ty, five cut, one died; between feventy and 
eighty, two cut, onedied, Of thofe who re- 
covered the three biggeft ftones were 3% xii, x4, 
and viii, and the greateft number of {tones in any 
one perfon was thirty-three. One of the three 
that died out of the hundred and five, was very 
ill with a whooping cough; another bled to death 
by an artery into the bladder, it being very hot 
weather at that time: But this accident taught 
me afterwards whenever a veflel bled that I could 
not find, to dilate the wound with a knife, till I 
could fee it, Now if Jacques or others who 
of late have been faid to have performed this 
operation, whether by defign or chance, did not 
take care to fecure the blood-veflels, -which as 
yet has not been fuppofed, whatever their dexte- 
rity in operating might be, their fuccefs at leait 
can be no fecret, for many of their children and 
moft of their men patients muft have bled to 
death. If I have any reputation in this way, 

) Sew I have 
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I have earn’d it dearly, for no one ever endured 
more anxiety and fickne{s before an operation, yet 
from the time I began to operate, all uneafi- 
nefs ceafed; and if I have had better fuccefs 
than fome others, I do not impute it to more 
knowledge, but to the happinefs of a mind that 
was never ruffled or difconcerted, and 4 hand 
that never trembled during any operation. | 
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PHARMACOPOEIA CHIRURGICA: 


HE furgery medicines in the public phar- 

.. macopeeia (which has been chiefly collected 
from furgery writers) being for the moft part com- 
_ pounded of too many ingredients, fome of which 
are not to be had genuine; fome {poiling the con- 
fiftence of the medicine, and fome of very little 
eflicacy, I have therefore contrived one for my 
own ufe, in which I hope thefe miftakes are 
avoided, part of which I here offer to the pub- 
lick;. if it is well received I intend hereafter to, 
give the whole, with remarks upon the ufés of 
the particular medicines, F isd 
ah Emp. 


PHARMACOPOEIA CHIRURGICA. 335 
_ Emp. Adhefivum. 
R Emp. Diach. fimp. Yb xii. 
Pic. Burgund. Zvi. M. 
This plaifter is fufficiently adhefive if the diachy- 
lon is made with good oil, as it ought to be, and 
without any animal fat. 


Emplaft. e Cortic. Querc. feu Defenfivum. 
Be Cortic Quercus Th iii. Alumin. 3 iw. 
Coq. in Aq. 1b xx. Colatur ad tb xvi. 
Add. Litharg. Aur. Thx. Ol, Olvar. Ib xx. 
Pic. Burgund.3,iui, M. PF. B.S. 4. 
This plaifter is much more ftyptic than the Em- 
plaftrum e bolo, and of a much better confiftence. 


Emp. e Capfico Indico. 
Re Capfic. Indic. 1b i. 

Cog..in Aq. Th xvi. Colat. ad Yb xi. 

Adde Litharg. Aur. VW viii. 
Ol. Olivar. Th xvi. 
Pic. Burgund. tb iii. 
Cer. Flav. thi, MW. F. ELS. &. 

This, plaifter is much warmer than that of Pa- 


racelfus or the Diachylum cum Gummi. 


Ung. Bafil. Nigr. 
BOL Okivar. Th iii. Cer, flav. Th i. 
Pic. Naval. thiv. M. F. Un. S. A. 
This is a milder digeftive, and lefS apt to raife fun- 
gous flefh than the following, 


Ung. 
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Ung. Bafil. Flav. 
Re O/. Okivar, tbiii. Cer. fav. th ii. 
Refin. Alb. Ibiv. Bd see Le, 
_ Ir any cafe wants a ftronger digeftive than this, 
it may be, made by.a mixture of .Ol. Terebinth. 


at the time it is ufed. But if either Terebinth. — 


- or OL. Terebinth. is put into this ointment 
longbefore, the Oil of the 'Terebinth. will 
evaporate, ‘and. leave the ointment of .a bad con- 
fiftence.. 


, Uneuentum vel Ceratum e fe Calamin, 
R O!: Olivar. Te xii. 
Cer. flav. 
“Emp, Diach. fimp. 
Lap. Calamin, optime levigat. ana Tb vi. 
M.FU.S. A. * 


THis: unguent ought. never to be made with 


— 


i rc CU = 


butter, becaufe that. {oon grows rancid, ‘nor does a 


any animal fat do fo well as oil, becaufe it does 
not unite fo well with the thes ingredients. 
Andy: in hot. weather is apt to let the Lap. Cala- 
min. feparate, ‘and fall upon a fore, which gives 
pain, it being corrofive alone, but in the com- 
pofition is oy deficcative, -and diachylon plai- 
fter, which when thin’d with oil is very tacky, 
fupports the powder, and very much mends the 


confiftence of the ointment, ‘without ands 


the quality of it. 
FINA Ds 


a; 
Kae 
« 
a 
Ss 


